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BETHLEHEM STRUCTURAL SHAPES 


Bethlehem Structural Shapes have proven to be a radical improvement and 
advance in the field of structural steel, reducing the cost and extending the 
use of steel in construction. They have achieved a remarkable success and 
are highly regarded and strongly endorsed by leading engineers and architects. 


Bethlehem Structural Shapes are wide flange I-Beam Sections rolled by 
the Grey Universal Beam Mill. Similar beams, 10 to 30 inches deep, with 
flanges 10 to 12 inches wide, have been rolled by the Grey Mill in Germany 
since 1902 and are used extensively in Europe, England, Canada, and else- 
where. The larger and improved Grey Mills at Bethlehem, placed in success- 
ful operation early in 1908, rendered such sections available for the first time 
in this country. 


In regard to shape and strength, Bethlehem Sections afford many advan- 
tages. They can be used for every purpose instead of ordinary beams, or 
even instead of riveted sections, with economy in weight or saving in cost of 
fabrication, and in most cases with a saving both in weight and in cost of 
fabrication. 


The Grey Mill has vertical as well as horizontal rolls, forming the web 
and flanges of a beam by coincident rolling operations. Wider flanges are 
thus obtained than can be made by former methods of rolling. 'The method 
of rolling is shown by Fig. 1. The horizontal rolls, 1, and the vertical rolls, V, 
are brought proportionately closer together at each successive passage of the 
beam through the rolls. Fig. 2 represents a supplementary mill through 
which the beam passes, the purpose of which is to edge the flanges only, no 
other work being done in this secondary mill. 


Fig. 2 Fig. 3 


For large beams the ingot is cast approximately of an I-beam shape, as 
shown by Fig. 3, in which the outer line represents the cross-section of the 
ingot in relation to the finished beam, both being drawn to scale. By succes- 
sive reductions the ingot is rolled into a beam of proportionate dimensions. 

Shapes produced by the Grey Mill have thus a uniform work of reduction . 
in the rolling on all parts of the section and a uniform quality of metal through- 
out the section with a consequent absence of internal stress. 
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In the following table this uniformity of quality is illustrated by results 
taken at random from numerous tests of Bethlehem sections: 


Ultimate Elastic 
Location Strength, Limit, Elongation | Reduction 

of Test Piece Pounds per | Pounds per | in 8 Inches of Area 

Square Inch | Square Inch 


30-inch I-Beam: 


Web ..| 66,550 39,960 25.6% 50.6% 
Flange. . 63,190 37,200 26.2 51.5 
Root . .| 64,480 38,880 26.3 49.8 
14-inch H-Column: 
Web. .| 63,670 35,590 32.5% 55.2% 
Flange | 61,740 38,180 31.2 59.9 
Root. . 63,520 37.900 28.2 54.6 


Heretofore the largest beam rolled in this country has been 24inches deep, 
weighing 115 pounds per foot and having a section modulus of 246. When- 
ever greater strength was required a riveted girder was necessary. Bethlehem 
beams range to a maximum size of 30 inches deep, weighing 200 pounds per 
foot and having a section modulus of 610, or nearly two and one-half times 
the strength of the largest beam previously rolled. The opportunity for using 
rolled beams instead of built-up riveted girders is, therefore, greatly increased. 

Bethlehem rolled beam and girder sections can be advantageously used 
as girders for buildings, crane runways, short span bridges, track stringers, 
and for many other purposes where the more expensive type of riveted girder 
has heretofore been necessary, These rolled beams and rolled girders afford 
a saving in weight of metal and also a large economy in cost of fabrication, 
as they do not require the punching, assembling and riveting necessary for 
building a riveted girder. Moreover, the rolled beams can be obtained promptly 
as contrasted with the delay always experienced in procuring riveted girders. 

Wide flanges give increased lateral stiffness, which commends the use of 
such beams in many cases, particularly as girders for bridge floors, where the 
wide flanges afford ample bearing surface and rigidity. , 

Three separate types of shapes are furnished: Bethlehem I-Beams, Girder 
Beams, and H-Column Sections. 


BETHLEHEM I-BEAMS 


Bethlehem I-Beams from 8 inches to 24 inches in depth, inclusive, have 
the same strength or section modulus and coefficient of strength as Standard 
Beams of the same depth. Bethlehem Beams, due to the scientific proportions 
of the sections, weigh genre 10 per cent less than Standard Beams of the 
same depth and strength. For example, a Bethlehem 15-inch I-Beam, weigh- 
ing 54 pounds per foot, has a coefficient of strength of 867,000. The correspond- 
ing Standard Section is a 15-inch I-Beam weighing 60 pounds per foot, having 
a coefficient of strength of 866,100. Therefore for equal strength the Bethlehem 
Beam weighs 6 pounds per foot less than the Standard Beam, a saving of 
10 per cent in weight. 
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Similar comparisons with other sizes of the Standard Beams previously 
rolled by the mills of this country will show that the Bethlehem I-Beams afford 
an. equal carrying capacity but with practically 10 per cent less weight of metal. 


The tables of “‘Comparison of Bethlehem I-Beams with Standard I- 
a. on pages 37 and 49, show the relation between the two types of beams 
or all sizes. 


BETHLEHEM GIRDER BEAMS 


Bethlehem Girder Beams from 8 inches to 24 inches in depth, inclusive, 
have a strength or section modulus and coefficient of strength equal to that of 


needed for assembling the Standard Beams into a girder. For example, a 
Bethlehem.15-inch Girder Beam, weighing 73 pounds per foot, has a coefficient 
of strength of 1,256,000. Two Standard 15-inch I-Beams, each weighing 42 
pounds per foot, have a total coefficient of strength of 1,256,600. Thus, for 
equal depth and coefficient of strength, the girder beam weighs 11 pounds per 
foot less than the two Standard Beams. This is a saving of 13 per cent in 
weight, not including separators, which would add at least 244 pounds per foot 
more to the weight of the assembled girder. In this case a total saving of 16 
per cent in weight is afforded by the Bethlehem Girder Beams, besides the 
saving in the cost of assembling the Standard Beams into a girder. 


The tables of “‘Comparison of Bethlehem Girder Beams with Girders of 
Standard Beams,” on pages 36 and 48, show the relation between the two 
types of beams. 


The tables on pages 36-37 and 48-49 furnish a key for the comparison of 
Bethlehem I-Beams and Girder Beams with Standard Beams. framing 
plan for Standard Beam shapes may be easily revised for the use of Bethlehem 
Beam Sections. In general, no rearrangement of the plan will be necessary 
and no recalculation will be required, except to select the proper Bethlehem Sec- 
tions which are equivalent in strength to the Standard Beams and Girders. 


BETHLEHEM ROLLED H-COLUMNS 


All column shapes having the same section number are made by the same 
rolls. Thus, the 14-inch H-Columns, comprising all the weights and variations 
in size of sections shown on pages 52-53 and 60-61 are from the same rolls, fur- 
nishing a series of rolled columns of similar shape. Columns can thus be selected 
of the proper areas to suit variations of load, affording a wide range of sizes from 
the same rolling and insuring prompt delivery. 


To provide for splices and connections is the only fabrication required for 
these rolled columns. In the case of columns with thick metal the holes require 
drilling, which can be done economically with a multiple drill. The saving in 
cost of fabricating the rolled column as compared with a built-up riveted 
column is a great advantage in favor of the solid rolled shape. Sections can be 
spliced to make a practically continuous column, and connections are easily . 
made in the most approved manner of the best structural practice. All sur- 
faces of the column are accessible for painting. 


6 CONSOLIDATED STEEL CORPORATION 


All Bethlehem sections are of open hearth steel exclusively, conforming to 
Manufacturers’ Standard Specifications and also to American Railway Engi- 
neering and Maintenance of Way Association Specifications. Material comply- 
ing with any other standard specifications may be furnished by special arrange- 
ment. Large ingots, up to 10 tons in weight, are used, so that the work of 
reduction in rolling the shapes is sufficient to develop proper ductility of metal. 


EXPLANATORY NOTES 


The flanges of Bethlehem I-Beams and Girder Beams have a uniform slope 
of 9 per cent. The flanges of the H-Column Sections have a uniform slope of 
2 per cent. 


Bethlehem I-Beams and Girder Beams are increased, as shown in Fig. 1, 
by spreading the main rolls, which adds an equal amount to the thickness of 
the web and to the width of the flanges, all other dimensions remaining un- 
changed. 

H-Column Sections are increased, as shown in Fig. 2, by spreading both 
sets of rolls; the thickness of the web and the width of the flanges are increased 
equally, the thickness of the flanges being increased a proportionate amount. 


Weights tabulated for Bethlehem I-Beams provide sufficient variations 
for ordinary purposes. Only the minimum weights are tabulated for the 
Girder Beams. fniermedinte or heavier weights, corresponding to the usual 
variations of Standard Beams, may be furnished by special arrangement. 
The H-Column sections are rolled only to the weights given in the tables. 

The sections are numbered throughout the tables for convenience in identi- 
fication and ordering. 


Shapes will be cut to ordered length within an allowable variation either 
way, as follows: Bethlehem I-Beams from 8 inches to 24 inches inclusive, with- 
in 3¢ inch; all other sections, within 4% inch. For cutting with less variation, 
or to exact length, an extra price is charged. 

Sections are rolled to catalog weight but may have an allowable variation 
of 21% per cent from nominal section. 


Fig. 1 


WH) 


(Hla ZZ WALEED 


Fig. 2 


NOTE.—The weights shown in connection with the cuts on pages 7 
to 23 inclusive are given in pounds per lineal foot and kilograms per 
lineal meter. 
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BETHLEHEM ROLLED GIRDER BEAMS 


G -30-a G-30 
200 Pounds . 180 Pounds 
297.6 Kilograms 267.9 Kilograms 
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BETHLEHEM ROLLED GIRDER BEAMS 


G-28-a 4 G-28 
180 Pounds 165 Pounds 
267.9 Kilograms 245.6 Kilograms 
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BETHLEHEM ROLLED GIRDER BEAMS 


G-26-a G-26 
160 Pounds | ; 150 Pounds 
238.1 Kilograms — 223.2 Kilograms 
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BETHLEHEM ROLLED GIRDER BEAMS 


G-24-a G-24 
140 Pounds 120 Pounds 
208.3 Kilograms 178.6 Kilograms 
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BETHLEHEM ROLLED GIRDER BEAMS 


G-20-a 
140 Pounds 
208.3 Kilograms 
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BETHLEHEM ROLLED GIRDER BEAMS 


G-18 
92 Pounds 
136.9 Kilograms 
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BETHLEHEM ROLLED GIRDER BEAMS 


G-l5-a 
104 Pounds 
154.8 Kilograms 
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G-l2-a 
70 Pounds 
104.2 Kilograms 
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BETHLEHEM ROLLED GIRDER, BEAMS 
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G-10 
44 Pounds 
65.5 Kilograms 


G-9 
38 Pounds 
56.6 Kilograms 


G-8 
32.5 Pounds 
48.4°Kilograms 
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BETHLEHEM I-BEAMS 


B-30 
120 Pounds 
178.6 Kilograms 


B-28 
105 Pounds 
156.3 Kilograms 
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BETHLEHEM I-BEAMS 


en B-26 B-24-a 
90 Pounds 84 Pounds 
133.9 Kilograms 125 Kilograms 
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BETHLEHEM I-BEAMS 


B-20-a 
72 and 82 Pounds 
107.2 and 122 Kilograms 
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BETHLEHEM I-BEAMS 


B-18 
48.5, 52, 54, and 
59 Pounds 


72.2, 77.4, 80.4, and : 
87.8 Kilograms 


B-15-b 
71 Pounds 
105.7 Kilograms 


B-l5-a 
54 and 64 Pounds 
80.4 and 95.2 Kilograms 


B-15 
38, 41, and 46 Pounds 


56.6, 61, and 68.5 
Kilograms 
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BETHLEHEM I-BEAMS 
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53.6 Kilograms 
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BETHLEHEM ROLLED H-COLUMNS 
H-14 | 
287.5 Pounds 427.9 Kilograms 


55.4mmi____.! 
2.183" } 


171.6mm 
6.745" 


379mm 
14.90" 
| 
! 
St 


MAXIMUM 
SECTION 


For intermediate weights and dimensions see pages 52-53. and 60-61 


H-14 
83.5 Pounds 124.3 Kilograms 
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BETHLEHEM ROLLED H-COLUMNS 


H-12 
161 Pounds 
239.6 Kilograms 


36.6mmi_ 
4.440% 171 


MAXIMUM 
SECTION 


For intermediate weights and dimensions see pages 54-55 and 62-63 


H-12 ‘ 
64.5 Pounds 
96 Kilograms 


it 
— leas 
14.6mm! | 
K 0.567" RY--A 
299mm ae 
etd aes Se ke are 
i ole 
eis 
} re iO 
oh , 10,9mm 
= ou 0.39 _¥. 
oO WH SS 
Siz 
¥ 16mm 17.6mm 
0.60" 0.683" 
\ 
\ ‘ 
MINIMUM 
1 SECTION 


22 CONSOLIDATED STEEL CORPORATION 


BETHLEHEM ROLLED H-COLUMNS 


H-10 
123.5 Pounds 
183.8 Kilograms 


MAXIMUM 
SECTION 


For intermediate weights and dimensions see pages 56-57 and 64-65 


H-10 
49.0 Pounds 
72.9 Kilograms 
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BETHLEHEM ROLLED H-COLUMNS 


H-8 
90.5 Pounds 
134.7 Kilograms 
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H-8 
32 Pounds 
47.6 Kilograms 
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DIMENSIONS AND PROPERTIES 


OF 
BETHLEHEM ROLLED GIRDERS, 


I-BEAMS, H-COLUMNS, 
AND 
14-INCH SPECIAL SECTION 


Note.—Tables in both the English System and the 
Metric System will be found in each section of this 
Bulletin. 


Metric tables are printed on colored paper for con- 
venience of reference. 
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DIMENSIONS AND .PROPERTIES OF 
BETHLEHEM I-BEAMS AND GIRDER BEAMS 


Weights and dimensions of all the sizes of Bethlehem I-Beams usually 
rolled are given in the tables on pages 29 and 41. Sufficient variations of 
weights are provided in general for all ordinary purposes of construction. 
Intermediate or heavier weights may be furnished by special arrangement, 
but only in variations corresponding to the regular weights of Standard Beams. 


Properties of Bethlehem I-Beams are given in the tables on pages 32-33 and 
44-45, The minimum weight of each section, from 8 inches to 24 inches in depth, 
inclusive, has a coefficient of strength or section modulus equal to that of the 
corresponding minimum weight Standard Beam of the same depth, as will be 
seen by reference to the tables of comparison on page 37 and 49. Because of 
their scientifically proportioned profile, the Bethlehem Beams in general 
weigh 10 per cent less than corresponding Standard Beams of equal strength. 


Weights and dimensions of the minimum sections of Bethlehem Girder 
Beams are given in the tables on pages 28 and 40. Heavier weights may be 
furnished by special arrangement, but only in increments corresponding 
to the regular weights of Standard Beams. 


Properties of Bethlehem Girder Beams are given in the tables on pages 
30-31 and 42-43. From 8 inches to 24 inches in depth, inclusive, these Girder 
Beams have a coefficient of strength or section modulus equal to that of two 
corresponding minimum weight Standard Beams of the same depth, as will be 
seen by reference to the tables of comparison on pages 36 and 48. The weight 
of the Girder Beam is in general 121% per cent less than the combined weight 
of the two corresponding Standard Beams, not including the separators for as- 
sembling the latter into a girder of equal strength. 


The increase in thickness of web and in width of flanges is given for one 
pound increase in weight of the beam or girder section, by means of which the 
dimensions of intermediate or heavier weights can be determined. 


Coefficients of strength are given for maximum fiber stresses of 16,000 . 
pounds and 12,500 pounds per square inch and for 1200 kilograms and 1000 
kilograms per square centimeter. If the loads are quiescent or nearly so, as in 
buildings, the coefficients for 16,000 pounds or 1200 kilograms are generally 
used, but when moving loads are to be supported coefficients for smaller fiber 
stresses should be used. 
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These coefficients of strength afford a simple means of finding the safe 
uniformly distributed load for any beam. Divide the coefficient given for the 
beam by the length of the span in feet. The quotient is the safe uniformly 
distributed load in pounds, including the weight of the beam. 


To select a beam to support a given load on a given span, find the coeffi- 
cient of strength required and refer to the tables for a beam having a coefficient 
of that value. The coefficient required is found by multiplying the uniformly 
distributed load in pounds by the span in feet. 


If the load is concentrated at the center of the span the safe load is one- 
half the safe uniformly distributed load for the.same span. To select a beam 
for supporting a load concentrated at the center of the span, multiply the given 
load by 2 and consider the result as a uniform load. 


If the load is not uniformly distributed or not concentrated at the center of 
span, the bending moment must be employed. The moment of resistence of 
the beam, in foot-pounds, must be equal to the bending moment of the loading 
in foot-pounds. Moments of resistance, in foot-pounds, for Bethlehem I-Beams 
and Girder Beams are given on pages 34-35 and 46-47. 


In selecting the proper beam required to support a given loading the 
section modulus may also be used. The section modulus required is found by 
dividing the bending moment of the loading, in inch-pounds, by the allowable 
fiber stress in pounds per square inch. 


The maximum fiber stress, in pounds per square inch, ina beam supporting 
a given loading is found by dividing the bending moment produced by the 
loading, in inch-pounds, by the section modulus of the beam. 


In the case of very short spans, or of heavy concentrated loads, the crippling 
strength of the web may limit the safe allowable load on a beam or determine. 
the selection of a beam for supporting a given loading. The tables on pages 
128 and 129 give the maximum safe shear on the webs, calculated by the 
customary formula for that purpose, as explained on page 127. 
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WEIGHTS AND DIMENSIONS OF BETHLEHEM 
~ ROLLED GIRDER BEAMS 


ieee ees 


Dimensions, in Inches 


S res Web Radi 
Section | er | : € Fl Thickn adius 
Number | Foot, |Depth| Flange | Thick- |---| _ of 
- Pounds | Width | ness | At Edge | At Root | Fillet 
| | B M N R 
G-30-a | 200.0 | 30 15.00 | .750 0.950 1.591 90 
G-30 | 180.0 | 30 | 13.00 | .690 | 1.085 | 1.589 | .90 
G-28 | 165.0 28 | 12.50 | .660 | 1.000 | 1.533 | .85 
G-26-a | 160.0 | 26 | 13.60 | .630 | 0.885 | 1.469 | .80 
G-26 150.0. 26 | 12.00 | .630 | 0.995 | 1.469 | .80 
G-24-a | 140.0 | 24 | 13.00 | .600 | 0.800 | 1.358 | .70 
G-24 | 120.0 24 | 12.00-| .530 | 0.730 | 1.246 | .70 
G-20-a | 140.0 | 20 | 12.50 | .640 | 0.980 | 1.464 | .75 
G-20 | 112.0 | 20 | 12.00-| 550 | 0.695 | 1.210 | 265 
G-18 92.0 | 18 | 11.50 | .480 | 0.590 | 1.087 | .60 
G-15-b | 140.0 | 15 | 11.75 | .800 | 1.090 | 1.583 |» 195 
G-15-a | 104.0 | 15 | 11.25 | .600 | 0.770 | 1.249 | .75 
G-15 73.0 | 15 | 10.50 | .430.| 0.520 | 0.974 | .55 
G-l2-a | 70.0 | 12 | 10.00 | .460 | 0.575 | 1.004 | .55 
G-12 55.0 | 12 9.75 | 370 | 0.415 | 0.887 | .45 
G-10 44.0 | 10 9.00 | .310 | 0.370 | 0.763 | .40 
G-9 38.0 9 8.50 | .300 | 0.335 | 0.704 | .40 
G-8 32.5 | 8 3.00 | .200 | 0.295 | 0.642 | .40 
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WEIGHTS AND DIMENSIONS OF BETHLEHEM 
I-BEAMS 


a 
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Dimensions in Inches 


. Weight 
Sect Web : 
Number |Pe Foot.) yopth | Flange | Thick. | se Thickness IRadiusof 
Pounds Width ness | At Edge|At Root| Fillet 
D B W M N R 

B-30 120.0 30 | 10.500 540 ay ae ES .65 
B-28 105.0 28 | 10.000 500 .675 | 1.102 60 
B-26 90.0 26 9.500 .460 .600 | 1.007 von 
B-24-a 84.0 24 9.250 .460 585 .980 oo 
B-24 83.0 24 9.130 520 510 .897 50 
73.0 24 9.000 .390 .510 .897 50 

B-20-a 82.0 20 8.890 .970 . 580 .955 stn 
72.0 20 8.750 .430 580 .955 .55 

69.0 20 8.145 .520 475 818 45 

B-20 64.0 20 8.075 .450 .AT5 .818 AS 
59.0 20 8.000 .375 ATS .818 45 

59.0 18 7.675 495 430 a Gs! 40 

B-18 54.0 18 7.590 .410 .430 400 40 
52:0 18 T2955 .o1o .430 . lad 40 

48.5 18 7.500 .320 .430 . 753 40 

B-15-b 71,0 15 7.500 .920 . 785 1.099 .60 
B-l5-a 64.0 15 7.195 605 .590 . 887 .50 
54.0 15 7.000 410 .590 887 .50 

46.0 15 6.810 AAO 400 . 686 40 

B-15 41.0 dS 6.710 340 .400 .686 .40 
38.0 15 6.660 .290 400 -| .686 .40 

B-12-a 36.0 12 6.300 .310 440 40 40 
B-12 32.0 12 6.205 335 330 594 <o0% 
28.5 12 6.120 .250 .330 594 ys 

B-10 28.5 10 5.990 .390 .270 ‘525 .30 
23.5 10 5.850 .250 .270 922 .30 


30 CONSOLIDATED STEEL CORPORATION 
PROPERTIES OF BETHLEHEM 
GIRDER BEAMS 

In- | Neutral Axis Perpen- 
crease | dicular to Web at 
of Web Center 

Area and 
Sec- | Depth] Weight} of |Thick-| Width | Flange 
tion of er Sec- | ness of /forEach| Mo- | Ra-.} Sec- 
Num-|Beam,} Foot, | tion of |Flange,|} Pound| ment | dius | tion 
ber |Inches| Pounds|Square} Web, | Inches| In- of of |Modu- 
Inches| Inches ‘ crease | Inertia Gyra- lus 
of tion 
Weight, 
Inches I r S 
G-30-a} 30 200.0 | 58.71 | .750 | 15.00 | .010 9150.6 | 12.48 | 610.0 
G-30 30 180.0 | 53.00} .690 | 13.00 | .010 8194.5 | 12.43 | 546.3 
G-28 28 165.0 | 48.47] .660 | 12.50 | .O11 6562.7 | 11.64 | 468.8 
G-26-a| 26 160.0 | 46.91 | .630 | 13.60 | .011 5620.8 | 10.95 | 432.4 
G-26 26 150.0 | 43.94} .630 | 12.00 | .O11 5153.9 | 10.83 | 396.5 
G-24-a| 24 140.0 | 41.16 | .600 | 13.00 | .012 4201.4 | 10.10 | 350.1 
G-24 24 120.0 | 35.38 | .530 | 12.00 | .012 3607.3 | 10.10. | 300.6 
G-20-a| 20 140.0 | 41.19 | .640 | 12.50 | .015 2934.7 | 8.44] 293.5 
G-20 20 112.0 | 32.81 |} .550 | 12.00 | .015 2342.1| 98.45 | 234.2 
G-18 18 92.0 | 27.12| .480 | 11.50 | .016 1591.4] 7.66 | 176.8 
G-15-b} 15 140.0 | 41.27} .800 | 11.75 | .020 1592.7] 6.21 | 212.4 
G-15-a| 15 104.0 | 30.50} .600 | 11.25 | .020 1220.1 | 6.32 | 162.7 
G-15 i 73.0 | 21.49 | .430 | 10.50 | .020 883.4 | 6.41 | 117.8 
G-12-a} 12 70.0 | 20.58 | .460 | 10.00 | .025 538.8} 5.12] 89.8 
G-12 12 55.0 | 16.18 | .370 9.75 | .025 432.0] 5.17] 72.0 
G-10 10 44.0 | 12.95 | .310 9.00 | .030 244.2} 4.34] 48.8 
G-9 9 38.0 | 11.22} .300 8.50 | .033 170.9} 3.90} 38.0 
G-8 8 32.5 9.54 | .290 8.00 | .037 114.4] 3.46] 28.6 


W =Safe load in pounds, uniformly distributed, including weight of beam 
M = Moment of forces, in foot pounds. 


L =Span, in feet. 
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PROPERTIES OF BETHLEHEM 
GIRDER BEAMS 


Neutral Axis 


Coefficient of Strength Cutneident 
Maxi- with Center 
or Biber For Fiber - mum Line of Web 
Stress of Add for| Stress of | Addfor| Safe 
16.000 Each 12,500 Each Shear Section 
P a oe Pound | Pounds | Pound | on Web, t Number 
er Square Increase} per Square |Increase in Mo- | Radius 
Pv sch for in Inch for in Pounds | ment of} of Gy- 
Buildin Weight} Moving | Weight Inertia | ration 
88 lofBeam| Loads |ofBeam 
C ee 8 r’ 
6.507,100 | 15690 | 5,083,700 | 12270 | 189,300 | 630.2 3.28 | G-30-a 
5,827,200 | 15690 | 4,552,500 | 12270 | 165,200 | 433 3 2.86 | G-30- 
5,000,100 | 14640 | 3,906,400 | 11450 | 150,300 | 371.9 2.77 | G-28 
4,611,900 | 13600 | 3,603,100 | 10630 | 135,900 | 435.7 3.05 | G-26-a 
4,228,800 | 13600 | 3,303,800 | 10630 | 135,900 | 314.6 2.68 | G-26 
3,734,600 | 12550 2,917,600 9820 | 121,700 | 346.9 2.90 | G-24-a 
3,206,500 | 12550 | 2,505,100 9820 98,500 | 249.4 2.66 | G-24 
3,130,300 | 10460 | 2,445,600 | 8180 | 124,200 | 348.9 | 2.91 | G-20-a 
2,498,300 | 10460 | 1,951,800 8180 98,500 | 239.3 2.70 | G-20 
1,886,100 9410 | 1,473,500 7360 76,100 | 182.6 2.59 | G-18 
2,265,200 7840 | 1,769,700 6140 | 134,200 | 331.0 2.83 | G-15-b 
1,735,300 7840 | 1,355,700 6140 94,300 | 213.0 2.64 | G-l5a 
1,256,600 7840 981,600 6140 59,200 |-123.2 2.39 | G-15 
957,800 6280 748,300 4910 57,200 | 114.7 2.36 | G-l2a 
768,000 6280 600,000 4910 42,300 81.1 2.24 1 G-12 
521,000 5230 407,000 4090 29,800 57.3 2.10 | G-10 
405,000 4710 316,400 3680 26,700 44.1 1.98 | G-9 
305,100 4180 238.300 3270 23,600 32.9 1.86 | G-8 
C and C’= Coefficients given in the tables. 
Cor C’ Cor C’ 
W=—7—; M=—3—; CorC’=WL=8M=% £5. 
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PROPERTIES OF BETHLEHEM 
I-BEAMS 
In- . 
Neutral Axis Perpen- 
orease | dicular to Web at . 
of Web C 
d enter 
Area Flat 
Sec- |Depth| Weight} of |Thick-| Width |, Bact 
tion | of per | Sec- | ness of Pr ree Mo- | 8 | Sec- 
Num-|Beam,| Foot, | tion,| of | Flange, ment | “YS<| tion 
ber |Inches| Pounds|Square}| Web,| Inches | ° 7" of of | Modu- 
nches| Inches CEOOse. | Tertia | Oye | tee 
of tion 
Weight, 
Inches I r S 
B-30 30 120.0 | 35.30] .540 | 10.500 | .010 | 5239.6 | 12.18 | 349.3 
B-28 28 105.0 | 30.88} .500 | 10.000 | .011 | 4014.1 | 11.40 | 286.7 
B-26 26 90.0 | 26.49} .460 | 9.500] .011 | 2977.2 | 10.60 | 229.0 
B-24-a} 24 84.0 | 24.80] .460 | 9.250] .012 | 2381.9] 9.80 | 198.5 
B-24 24 83.0 | 24.59] ,520 | 9.130} ,012 | 2240.9} 9.55 | 186.7 
3 24 73.0 | 21.47] .390 | 9.000] .012 | 2091.0] 9.87 | 174.3 
B-20-a| 20 | 82.0 | 24.17] .570 | 8.890] .015 | 1559.8| 8.03 | 156.0 
= 20 72.0 | 21.37] .430 | 8.750] .015 | 1466.5] 8.28 | 146,7 
20 69.0 | 20.26] .520 | 8.145] .015 | 1268.9| 7.91 | 126.9 
B-20 20 64.0 | 18.86] .450 | 8.075] .015 | 1222.1] 8.05 | 122.2 
20 59.0 | 17.36 | .375 | 8.000} .015 1472:2 | 8.22) aht2 
18 59.0 | 17.40] .495 7.675 | .016 883.3 | 7.12) 98.1 
B-18 18 ' 54.0 | 15.87] .410 | 7.590] .016 842.0] 7.28] 93.6 
18 52.0 | 15.24] .375 7.555 | .016 825.0] 7.36]. 91.7 
18 48.5 | 14.25] .320 | 7.500] .016 798.3 | 7.48] 88.7 
B-15-b| 15 71.0 | 20.95 | ..520 | 7.500] .020 796.2 | 6.16 | 106.2 
B-15-a LS 64.0 | 18.81} .605 | 7.195} .020 664.9} 5.95] 88.6 
sages "a Caled $5 54.0 | 15.88] .410 | 7.000] .020 610.0 | 6.20] 81.3 
15 | 46.0 | 13.52} .440 | 6.810] .020 | 484.8] 5.99] 64.6 
B-15 Tas 41.0 | 12.02} .340 | 6.710] .020 456.7} 6.16} 60.9 
15 38.0 | 11.27} .290 | 6.660 | .020 442.6] 6.27] 59.0 
B-12-a]. 12 36.0 | 10.61 | .310 | 6.300 | .025 269.2] 5.04] 44.9. 
B-12 12 32.0 | 9.44] .335 | 6.205] .025 228.5 | 4.92] 38.1 
5 12 28.5 | 8.42) .250 | 6.120] .025 216.2 | 5.07] 36.0 
B-10 10 28.5 | 8.34] .390 | 5.990] .029 134.6 | 4.02] 26.9 
10 23.5 | 6.94] .250 | 5.8501 .029 122.9 | 4.21] 24.6 


W=Safe load in pounds, uniformly distributed, including weight of beam. 


L= Span, in feet. 


M = Moment of forces, in foot pounds, 
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PROPERTIES OF BETHLEHEM 
I-BEAMS 

Coefficients of Strength Darang 
-with Center 
For Fiber Maxi- | Line of Web 
For Fiber | Add for} Stress of | Addfor| mum ; 
Stress of | Each 12,500 Each | Safe Section 
16,000 | Pound; Pounds | Pound | Shear : Number 
Pounds _|Increase} per Square |Increase| on Web, Mo- | Radius 
per Square} in Inch for in in ment of} of Gy- 
Inch for |Weight| Moving |Weight | Pounds | Inertia | ration 
Buildings jof Beam| Loads _|of Beam 
C C’ I’ pr 
3,726,000 | 15690 | 2,910,900 | 12270 | 103,800 | 165.0 2.16 | B-30 
3,058,400 | 14640 | 2,389,300 | 11450 89,000 | 131.5 2.06 | B-28 
2,442,800 | 13600 | 1,908,500 | 10630 75,300 | 101.2 1.95 | B-26 
2,117,300 | 12550 | 1,654,100 9820 75,100 |} 91.1 1.92 | B-24-a 
1,991,900 | 12550 | 1,556,200 | 9820 | 93,100] 78.0] 1.78 B-24 
1,858,700 | 12550 | 1,452,100 9820 54,000 74.4 1.86 
1,663,800 | 10160 | 1,299,800 8180 |. 102,400 79.9 1 82 B-20- 
1,564,300 | 10460 | 1,222,100 8180 | 64,900 75.9 1 88 . 
1,353,500 | 10460 | 1,057,400 8180 88,200 51.2 1.59 
1,303,600 | 10460 | 1,018,500 8180 69,400 | 49.8 | 1.62 | B-20 
1,250,300 | 10460 976,800 8180 50,000 48.3 1.66 
1,046,900 9410 817,900 7360 78,000 | 39.1 1.50 
997,900 9410 779,600 7360 57,500 7 ae § 1.54 B-18 
977,700 9410 763,900 7360 49,200 | 37.1 1.56 
946,100 9410 739,100 7360 36,700 36.2 1.59 
1,132,400 | 7840 | 884,700 | 6140 | 77,900] 61.3 | 1.71 | B-15-b 
945,600 7840 738,700 6140 93,900 | 41.9 1.49 B-15-a 
867,600 7840 677,800 6140 54,800 38.3 1,59 
689,500 7840 538,600 6140 60,000 2062 1.36 
649,400 7840 507,400 6140 39,900 21.0 1.41 | B-15 
629,500 7840 491,800 6140 30,100 23.4 1.44 
478,600 6280 373,900 4910 32,200 21.3 1.42 | B-12-a 
406,200 6280 317,300 4910 35,800 16.0 1.30 B-12 
384,400 6280 300,300 4910 22,200 ae ao Sid 
287,100 | 5230 | 224,300 | 4090 | 39,800] 12.1 |~1.21| pa 
262,200 5230 204,800 4090 21,000 11.2 P27 ¥ 
C and C’= Coefficients given in the table. 
Cor C’ CorC’ 
We-, -; M=—,—;. Cor C'=WL=8M=% [5. 
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MOMENTS OF RESISTANCE OF BETHLEHEM 


GIRDER BEAMS 


IN FOOT POUNDS 


NEUTRAL AXIS PERPENDICULAR TO WEB AT CENTER 


Moments of Resistance in Foot Pounds 
Depth Weight For Fiber For Fiber For Fiber 
Section of Psi! Stress Stress Stress 
Number Beam, oot, of 16,000 of 12,500 of 10,000 
Inches Pounds <a = See Pounds 
per are | per Square | per Square 
Inch Inch Inch 
R R’ R’ 
G-30-a 30 200 813,390 635,460 508,370 
- G-30 30 180 728,400 569,070 455,250 
G-28. 28 165 -625,020 488,290 390,640 
G-26-a 26 160 576,490 450,380 360,310 
G-26 26 150 528,600 412,970 330,380 
G-21-a 24 140 466,820 364,710 291,760 
G-24 24 120 400,820 313,140 250,510 
G-20-a 20 140 391,280 305,700 244,560 
G-20 20 112 312,290 243,970 195,180 
G-18 18 92 235,760 184,190 147,350 
G-15-b 15 140 283,150 221,210 176,970 
G-15-a 15 104 216,910 169,460 135,570 
G-15 15 73 157,080 122,700 98,170 | 
G-12-a 12 70 119,730 93,540 74.830 | 
G-12 12 55 96,000 75,000 60,000 . 
. 
G-10 10 44 65,130 50,880 40.700 . 
G-9 9 38 50,630 39,550 31,640 . 
G-8 8 32.5 38,140 29,790 23,830 . 


W =Total uniformly distributed load, in pounds, including weight of beam, _ 
P =Load, in pounds, at center of span. 
L =Span in feet. M = Bending Moment of forces, in foot pounds, : 
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MOMENTS OF RESISTANCE OF BETHLEHEM 


I-BEAMS 
IN FOOT POUNDS 


NEUTRAL AXIS PERPENDICULAR TO WEB AT CENTER 


Moments of Resistance in Foot Pounds 

Depth Weight For Fiber For Fiber For Fiber 
Section of per Stress Stress Stress 

Number Beam, Foot, of 16,000 of 12,500 of 10,000 
Inches Pounds Pounds Pounds Pounds 

per Square | per Square | per Square 
Inch Inch Inch 
: R’ R* 

B-30 30 120.0 465.740 363.860 291,090 
B-28 28 105.0 382,300 298,670 238,930 
B-26 26 90.0 305,350 238,560 190,850 
B-24-a ° 24 84.0 264,660 206,760 165,410 
B-24 24. 83.0 248,980 194,520 155,620 
24 73.0 232,340 181,510 145,210 
B-20 20 82.0 207,980 162,480 129,980 
“rested 20 72.0 195,540 152,760 122,210 
20 69.0 169,190 132,170 105,740 
B-20 20 64.0 162,950 127,310 101,850 
20 59.0 156,290 122,100 97,680 
é 18 59.0 130,860 102,230 81,790 
B-18 18 54.0 124,740 97,450 77,960 
e 18 52.0 122,220 95,480 76,390 
18 48 5 118,260 92,390 73,910 
B-15-b 15 71.0 141,540 110,580 88,470 
B-15 15 64.0 118,200 92,340 73,870 
mae 15 54.0 108,450 84,730 67,780 
15 46.0 86,180 67.330 53,860 
B-15 15 41.0 81,180 63,420 50,740 
15 38.0 78,680 61,470 49,180 
B-12-a 12 36.0 59,830 46,740 37,390 
B-12 12 32.0 50,770 39,670. 31,730 
> 12 28.5 48,050 37,540 30,030 
B-10 10 28.5 35.880 28,030 22,430 
10 23.5 |. 32.770 25,600 20,480 


R, R’ and R” = Moments of peers given in the tables. 
1 1 
M=R,R’ or R”: R,R’or R’=3W L: R,R’orR’ =qPL+gw L. 


36 


CONSOLIDATED STEEL CORPORATION 


COMPARISON OF BETHLEHEM 


GIRDER BEAMS 


WITH GIRDERS OF STANDARD BEAMS 


. Equivalent Girders of Econ- 
Bethlehem Girder Beams Standard Weevak omy 
te) 
Weight Beth- 
Depth | Weight Num- | Depth | of Each| Section|*lehem 
Section of per | Section| ber of Beam, | Modu- | Beams, 
Number| Beam, | Foot, | Modu-|_ of Beams,| Pounds} lus _ | Pounds 
Inches | Pounds| lus | Beams | Inches er |of Two r 
oot | Beams| Foot . 
G-30-a 30 200.0 | 610.0 
G-30 30 180.0 | 546.3 
G-28 28 165.0 | 468.8 
G-26-a 26 | 160.0 | 432.4 
G-26 26 150.0 | 396.5 2 24 100 396.8 50 
G-24-a 24 140.0 | 350.1 2 24 80 348.0 20 
G-24 24 120.0 | 300.6 2 20 85 301.8 50 
G-20-a 20 140.0 | 293.5 2 20 80 293 .4 20 
G-20 20 112.0 | 234.2 2 20 65 234.0 18 
G-18 18 92.0 | 176.8 2 18 55 176.8 18 
G-15-b 15 140.0 | 212.4 2 15 80 212.2 20 
G-15-a 15 104.0 | 162.7 2 15 60 162.4 16 
G-15 15 73.0 | 117.8 2 15 42 117.8 ll 
* G-12-a 12 70.0 89.8 2 12 40 89.6 10 
G-12 12 55.0 72.0 2 12 31.5) 72,0 8 
G-10 10 44.0 48.8 2 10 25 48.8 6 
G-9 9 38.0 38.0 2 9 21 37.8 4 
G-8 8 oa.2 28.6 2 8 18 28.4 3.9 


The difference in weights does not include separators for assembling the 


Standard Beams into girders. The weights of such separators vary from 


1.5 pounds per foot for 8-inch beams to about 5.5 


unds Re 
beams. The actual economy in weight of the Bethlehem 
creased to the same extent. 


ut 


r foot for 24-inch 
irder Beams is in- 


CONSOLIDATED STEEL CORPORATION 
COMPARISON OF BETHLEHEM 
I-BEAMS 
WITH STANDARD I-BEAMS 

Bethlehem I-Beams_ Equivalent Standard Beams Economy 
of Beth- 
Depth | Weight Depth | Weight tis 
Section of per Section of per Section saree 
Number | Beam, | Foot, | Modulus} Beam, Foot, | Modulus a OE e - 
Inches | Pounds Inches | Pounds P . 
B-30 30 120.0 | 319.3 
B-28 28 105.0 |! 286.7 
B-26 26 90.0 | 229.0 
B-24-a 24 84.0 | 198.5 24 100 198 .4 16.0 
B-24 24 83.0 | 186.7 24 90 186.6 7.0 
24 73.0 | 174.3 24 80 174.0 7.0 
B-20-a 20 82.0 | 156.0 20 90 155.8 8.0 
20 72.0 | 146.7 20 80 146.7 8.0 
20 69.0 | 126.9 20 75 126.9 6.0 
B-20 20 64.0 | 122.2 20 70 122.0 6.0 
20 59.0.0) 157-2 20 65 117.0 6.0 
18 59.0 98.1 18 65 97.9 6.0 
B-18 18 54.0 93.6 18 60 93.5 6.0 
18 52.0 91.7 . 
18 48.5 88.7 18 55 88.4 6.5 
B-15-b 15 71.0 | 106.2 15 80 106.1 9.0 
15 64.0 88.6 15 70 88.5 6.0 
ala 15) 4 58.0) 1-88-32) Cas 60 | 81.2 | 6.0 
15 46.0 64.6 15 50 64.5 4.0 
B-15 15 41.0 60.9 15 45 60.8 4.0 
15 38.0 59.0 15 42 58.9 | 4.0 
B-12-a 12 36.0 4A .9 12 40 44.8 4.0 
B-12 12 32.0 38.1 12 35 38.0 3.0 
12 28.5 36.0 12 s12o 1 36/0 3.0 
B-10 10 28.5 26.9 10 30 26 8 | es) 
10 Ta;5 24.6 10 25 24.4 BS 
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— 
SPACING OF BETHLEHEM I-BEAMS 


AND GIRDER BEAMS CENTER TO CENTER 


TO PRODUCE EQUAL RADII OF GYRATION 
ABOUT BOTH AXES XX AND YY 


I-Beams Girder Beams 
Weight | Spacing Weight | Spacing 
Depth | per Foot} on Cen- Depth | per Foot) on Cen- 
Section of of Each |} ters, in |} Section of of Each} ters, in 
Number| Beam, | Beam, | Inches || Number! Beam, | Beam, | Inches 
Inches | Pounds D Inches | Pounds 
B-30 30 120.0 | 23.98 G-30-a 30 200.0 24.09 
B-28 28 105.0 22.43 G-30 30 180.0 24.20 
B-26 26 90.0 20.84 G-28 28 165.0 22.60 
B-24-a 24 84.0 19.22 ee 26 160.0 4 .03 
; -2 26 150.0 20.99 
B-24 “+ eb ce . G-24-a | 24 | 140.0 | 19.35 
20) 82 0 15.65 G-24 24 120.0 ‘19.48 
B-20-a 30 79 0 16 13 G-20-a 20 140.0 15.85 
% - G-20 20 112.0 16.61 
20 69.0 15.51 || G-18 18 92.0 14.41 
B-20 «| 20 64.0 15.77 ||G-15-b | 15 | 140.0 | *11.06 
20 59.0 16.09 || G-15-a |~ 15 | 104.0 11.49 
18 59.0 13.93 G-15 15 ioe 11.89 
B-18 18 54.0° 14.24 G-12-a 12 70.0 *9 08 
£ 18 52.0 14.38 G-12 12 55.0 *9 31 
; 18 48.5 14.62 ne 10 pies i! os 
15. z x-9 9 7 
B-15-b re 71.0 11.85 G3 3 39 5 #5 gs 
BAS 5 | 64.0 | 11.51 
15 54.0 12.00 
15 46.0 11.66 F 
B-15 | 15 41.0 12.00 * Denotes that the value of 
15 38.0 12.20 D given is less than the distance 
B-12-a 12 36.0 9.67 center to center of beams when 
12 39 0 9.49 placed close together with flanges 
B12 12 | 28.5_| 9.77 || tm contact. 
10 28.5 7.67 
B-10 10 |. 23.5 8.03 


Note.—Tables in both the English System and the 
Metric System will be found in each section of this 
Bulletin. 


Metric tables are printed on colored paper for con- 
venience of reference. Ss 


40 


CONSOLIDATED STEEL CORPORATION 


WEIGHTS AND DIMENSIONS OF BETHLEHEM 
ROLLED GIRDER BEAMS 


--- 8-4 
ieee ar 
: 
D | pa 
! 
! 
Dimensions, in Millimeters 
Weight) Weight 5 
Ninian gee ee Width || Thick-| Thickness of | Radius 
of ness Flange of 
of Meter | Foot | Depth : 
Section Flange || of Web | At Edge|At Root| Fillet 
Kg. | Pounds} D B W M N RR: 
G-30-a | 297.6 | 200.0] 762 | 381 19.0| 24.1} 40.4] 23 
G-30 | 267.9 | 180.0| 762 | 330 17.6| 26.3| 40.4| 23 
G-28 | 245.6 | 165.0] 711 318 16.8 | 25.4] 38.9] 22 
G-26-a | 238.1 | 160.0] 660 | 345 16.0] 22.5| 37.3| 20 
G-26 | 223.2 | 150.0} 660 | 305 16.0| 24.3| 37.3| 20 
G-24-a | 208.3 | 140.0] 610 | 330 15.2] 20.3| 34.5 18. 
G-24 | 178.6 | 120.0] 610 | 305 13.4 | 18:5) 31.6 18 
G-20-a | 208.3 | 140.0} 508 | 318 16.4 | 23.6] 37.2 19 
G-20 | 166.7 | 112.0} 508 | 305 14.0} 17.7| 30.7 17 
G-18 | 136.9| 92.0] 457 | 292 12.2} 15.0] 27.6 15 
G-15-b | 208.3 | 140.0] 381 298 20.4 | 27.7| 40.2] 24 
G-15-a | 154.8 | 104.0] 381 286 15.2.1,.49:-6 |. 383 19 
G-15 | 108.6| 73.0| 381 267 11.0| 13.2] 24.7 14 
G-12-a | 104.2 | 70.0] 305 | 254 11.8} 14.6] 25.5 4 
G-12 81.9| 55.0] 305 | 248 9.4| 10.5| 21.3 11 
G-10 65.5 | 44.0] 254 | 2929 8.0| 9.4] 19.4 10 
G-9 56.6 | 38.0] 229 | 216 7.6| 8.5 | 17.9 10 
G-8 48.4| 32.5] 203 | 203 7.41 2.5 )--16:3 10 


c 4 =. ? i ie <i 
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CONSOLIDATED STEEL CORPORATION A} 


WEIGHTS AND DIMENSIONS OF BETHLEHEM 


I-BEAMS 
a 
| 
Wk D 
: 
N 
ae 
Dimensions, in Millimeters 
Weight | Weight : 
ite ne.’ | - per Width | Thick-| Thickness of | Radius 
of eter | Foot | Depth| _ of ness Flange of 
Section Flange | of Web | At Edge|At Root| Fillet 
Kg. |Pounds| D B W M N R 
B-30 178.6 | 120.0 762 267 13.8 18.7 30.1 Ly 
B-28 156.3 | 105.0 711 254 12.8 Pi1 28.0 15 
B-26 133.9 90.0 660 241 11.8 1S es 25.6 14 
B-24-a | 125.0 84.0 610 235 11.8 14.9 24.9 14 
B-24 ieos 83.0 610 232 1 Be 13.0 22.8 13 
108.6 73.0 610 229 10.0 13.0 22.8 13 
B-20-a 122.0 82.0 508 226 14.5 11.7 24.3 14 
107.2 72.0 508 222 11.0 14.7 24.3 14 
102.7 69.0 508 207 13.2 i a | 20.8 11 
B-20 95.2 64.0 508 205 11.4 12.1 20.8 ll 
87.8 59.0 508 203 9.6 122 20.8 ll 
87.8 59.0 457 195 12.6 10.9 19.1 10 
B-18 80.4 54.0 457 193 10.4 10.9 19.1 10 
77.4 52.0 457 192 9.5 10.9 19.1 10 
48.5 457 191 8.2 10.9 19.1 10 
B-15-b 105.7 71.0 381 191 13.2 19.9 27.9 15 
Bee. | 98:2 | O40: 381] 183\\| 15.4 | 15.0 | 22.5 | 13 
80.4 54.0 381 178 10.4 15.0 22.5 13 
68.5 46.0 381 173 n.2 10.2 17.4 10 
B-15 61.0 41.0 381 170 8.6 10.2 17.4 10 
56.6 38.0 381 169 7.4 10.2 17.4 10 
B-12-a 53.6 36.0 305 160 8.0 il2 18.0 10 
B-12 A7 .6 32.0 305 158 8.5 8.4 hod 9 
42.4 28.5 305 155 6.4 8.4 15.1 9 
B-10 42.4 28.5 254 152 9.9 6.9 13.3 8 
35.0 2o.9 254 149 6.4 6.9 13.3 8 
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PROPERTIES OF 
BETHLEHEM 
ROLLED GIRDER BEAMS 


Neutral Axis XX 
Area | Thick- 
Num- | Depth | Weight! of ness | Width 
ber of of r Sec- of of Moment | Radius | Modu- 
Sec- | Beam eter | tion | Web | Flange of of Gy- | lus of 
tion Inertia | ration |Section 
I r S 


Mm. | Kg. Cm.2 | Mm. | Mm. Cm.4 Cm. | Cm? 


G-30-a | 762 | 297.6 | 378.8 | 19.0] 381 380,880 | 31.70 | 9996 
G-30 762 | 267.9 | 341.9 | 17.6] 330 341,084 | 31.57 8952 
G-28 711 =| 245.6 | 312.7 | 16.8] 318 273,163 | 29.57 7682 
G-26-a | 660 | 238.1 | 302.6 | 16.0 | 345 233,957 | 27.81 7086 
G-26 660 | 223.2 | 283.5 | 16.0} 305 214,523 | 27.51 6498 
G-24-a | 610° | 208.3 | 265.5 | 15.2 | 330 174,877 | 25.65 5737 
G-24 610 | 178.6 | 228.3 | 13.4] 305 150,148 | 25.65 4926 
G-20-a | 508 | 208.3 | 265.7 | 16.4] 318 122,152 | 21.44 | 4810 
G-20 508 | 166.7 | 211.7 | 14.0 | 305 97,486 | 21.46 | 3838 
G-18 457 | 136.9 | 175.0 | 12.2 | 292 66,240 | 19.46 | 2897 
G-15-b | 381 | 208.3 | 266.3 | 20.4 | 298 66,294 | 15.77 | 3481 
G-15-a 381 154.8 | 196.8 | 15.2 | 286 | 50,785 | 16.05 | 2666 
G-15 381 108.6 | 138.6 | 11.0 | 267 36,770 | 16.28 1930 
G-12-a | 305 | 104.2 | 132.8 | 11.8 | 254 22,427 | 13.00 1472 
G-12 305 81.9 | 104.4] 9.4] 248 17,981 | 13.13 1180 
G-10 254 65.5 | 83.5 | 8.0] 229 10,164 | 11.02 800 
G-9 229 56.6 | 72.4] 7.6] 216 7,113 9.91 623 
G-8 203 48.4 |} 61.5] 7.4] 203 4,762 | 8.79 469 


W =Safe load in kilograms, uniformly distributed, including weight of 
beam. S= Modulus of section. L=Span in meters. M = Moment 
of forces in kilogram meters. f= Maximum fiber stress, in kilograms per 
square centimeter. 
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PROPERTIES OF 
BETHLEHEM 
ROLLED GIRDER BEAMS 
Coefficients of Strength Neutral Axis Y Y 
: For Fiber 
For Fiber Stress |Maximum 
Stress of 1000 |Safe Shear|/Moment} Radius | Depth | Weight|Number 
of 1200 Kilograms | on Web of of of per of 
Kilograms | per Square in Inertia | Gyra- | Beam | Foot | Section 
Re Square entimeter| Kilo- tion 
entimeter for grams 
for Moving 
Buildings | Loads I’ r’ 
C C’ Kg. Cm! Cm. | Inches | Pounds 
959,690 | 799,740 | 89,050 | 26,231 | 8.33 30 | 200.0 | G-30-a 
859,420 716,180 77,720 | 18,035 | 7.26 30 180.0 | G-30 
737,430 614,530 70,710 | 15,480} 7.04 28 165.0 | G-28 
680,180 566,820 63,930 | 18,135 | 7.75 26 160.0 | G-26-a 
623,680 519,730 63,930 | 13,095 | 6.81 26 150.0 | G-26 
550,790 458,990 97,250 +| 14,439 | 7.37 24 140.0 | G-24-a 
472,910 394,090 46,340 | 10,381 | 6.76 24 120.0 | G-24 
461,670 384,720 58,430 | 14,522 | 7.39 20 140.0 | G-20-a 
368,460 307,050 46,430 9,961 | 6.86 20 112.0 | G-20 
278,170 231,810 35,800 7,600 | 6.58 18 92.0 | G-18 
334,080 278,400 63,130 | 13,777 | 7.19 15 140.0 | G-15-b 
255,930 213,270 44,360 8,866 | 6.71 15 104.0 | G-l5-a 
185,330 154,440 27,850 5,128 | 6.07 15 73.0 | G-15 
141,260 117,720 26,910 4,774 | 5.99 12 70.0 | G-12-a 
113,270 94,390 19,900 3,376 | 5.69 12 55.0 | G-12 
76,840 64,030 14,020 2,385 | 5.33 10 44.0 | G-10 
59,730 49,780 12,560 1,836 | 5.03 9 38.0 | G-9 
45,000 37,500 11,100 1,369 | 4.72 8 32.5 | G-8 


ce Cia WE OMe a £5. 
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4A. CONSOLIDATED STEEL CORPORATION 
PROPERTIES OF 
BETHLEHEM I-BEAMS 
Neutral Axis XX 
Num- | Depth | Weight} Ate |TUick-| width | Moment | Radius| Modu- 
ber of of er : of of of of Gy- |-lus of 
one Beam eter tio 5 t-te Flange | Inertia | ration |Section 
ion 
I r S 

Mm. Kg. Cm.2 | Mm.|} Mm. Cm.!4 Cm. Cm.3 
B-30 762 178.6 | 227.7 | 13.8 267 218,090 | 30.94 5724 
B-28 711 156.3 | 199.2 | 12.8 254 167,081 | 28.96 4698 
B-26 660 133.9 | 170.9 | 11.8 241 123,921 | 26.92 3753 
B-24- 610 125.0 | 160.0 | 11.8 235 99,143 | 24.89 3253 
B-21 610 123.5 | 158.6 | 13.2 232 93,274 | 24.26 3059 
i 610 108.6 | 138.5 | 10.0 229 87,035 | 25.07 2856 
B-20 508 122.0 | 155.9 | 14.6 226 64,924 | 20.40 2556 
se 508 107.2 | 137.9 | 11.0 222 61,041 | 21.03 2404 
508 102.7 |) 130-7 deisee 207 52,816 | 20.09 2080 
B-20 508 95.2 | 121.7 | 11.4 205 50,868 | 20.45 2003 
508 87.8 | 112.0 9.6 203 48,791 | 20.88 1921 
457 87.8 | 112.3 | 12.6 195 36,766 | 18.08 1608 
B-18 457 80.4 | 102.4 | 10.4 193 35,047 | 18.49 1534 
457 77.4 98.3 9.6 192 34,339 | 18.69 1503 
457 tm. 91.9 8.2 191 33,228 | 19.00 1454 
B-15-b 381 10571 °135..2:1° 13:2 191 33,141 | 15.65 1740 
Bisse 381 95.2 | 121.4 | 15.4 183 27,675 | 15.11 1452 
381 80.4 | 102.5 | 10.4 178 25,390 | 15.75 1332 
381 68.5 SF. 2 Act: 2 173 20,179 | 15.22 1059 
B-15 381 61.0 1A..9 8.6 170 19,009 | 15.65 998 
381 56.6 ot 8 7.4 169 18,423 | 15.93 967 
B-12-a 305 53.6 68.5 8.0 160 11,205 | 12.80 736 
B-12 305 47.6 60.9 8.6 158 9.511 | 12.50 624 
305 42.4 54.3 6.4 155 8,999 | 12.88 590 
Blo | 254 | 42.4] 53.8] 10.0} 152 5,603 | 10.21 | 441 
254 35.0 44.8 6.4 149 5,116 | 10.69 403 


W =Safe load in kilograms, uniformly distributed, including weight of 
beam. S= Modulus of section. L=Span, in meters. M = Moment 
of forces in kilogram meters. f = Maximum fiber stress, in kilograms per 
square centimeter. 


CONSOLIDATED STEEL CORPORATION 45 
PROPERTIES OF 
BETHLEHEM I-BEAMS 
Coefficients of Strength PERE Neutral Axis YY 
i Safe Sh : : 
co villagirg 7 chlaie 4 a Web. ' Moment ioe Depth | Weight Neer 
vee pene re of ae ze of _ per ‘ we 
© Square ber Sauare Kilo- Inertia Fh Beam Foot eer 
te te: 
Patatdines \Movingloeds| ons : r’ 
c c Kg. Cm! M. |Inches | Pounds 
549,530 457,940 48,830 6,868 | 5.49 30 120.0 | B-30 
451,070 375,890 41,870 5,474] 5.23 28 105.0 | B-28 
360,270 300,230 35,420 4,212 | 4.95 26 90.0 | B-26 
312,270 260,220 35,330 3,792 | 4.88 24 84.0 | B-24-a 
293,770 244,810 43,800 3,247 | 4.52 24 83.0 | poy 
274,130 228,440 25,400 3,097 | 4.72 24 73.0 
245,380 204,490 48,170 3,326 | 4.62 20 82.0 | pB_20-a 
230,710 192,260 30,530 3,159 | 4.78 20 72.0 
199,620 166,350 41,490 2,131 | 4.04 20 69.0 
192,260 160,220 32,650 2,073 | 4.11 20 64.0 | B-20 
184,400 153.670 23,520 2,010 | 4.22 20 59.0 
154,400 128,670 36.690 1,627 | 3.81 18 59.0 
147,170 122,650 27,050 1,569 | 3.91 18 54.0 | B18 
144,200 120,160 23,150 1,544 | 3.96 18 52.0 
139,530 116,280 17,260 1,507 | 4.04 18 48.5 
167,010 ; 139,180 36,650 2,552 | 4.34 15 71.0 | B-15-b 
139,460 116,220 44,170 1,744 | 3.78 15 64.0 B 15 
127,960 106,630 25,780 1,594 | 3.94 15 54.0 al fe 
101,690 84,740 28,230 1,049 | 3.45 15 46.0 
95,780 79,810 18,770 999 | 3.58 15 41.0 | B-15 
92,840 77,370 14,160 974 | 3.66 15 38.0 ; 
70,590 58,820 15,150 887 | 3.61 12 36.0 | B-l2-a 
59,910 49,920 16,840 666 | 3.30 12 32.0 B-12 
56,690 47,240 10,440 637 | 3.43 12 28.5 % 
42,340 35,290 18,720 504 | 3.07 10 28.5 B-10 
38,670 32,230 9,880 466 | 3.23 10 23.5 - 


C and C’ =Coefficients given in the table. 


_C or C’ 


8 


: a> Se 2) B66 
> Cor€c =WL=8M=7,5 65. 
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CONSOLIDATED STEEL CORPORATION 


MOMENTS OF RESISTANCE OF BETHLEHEM 


IN KILOGRAM METERS 


ROLLED GIRDER BEAMS 


Neutral Axis Perpendicular to Web at Center 


Moments of Resistance in Kilogram Meters 


For Fiber | For Fiber | For Fiber | For Fiber 
Number| Depth | Weight Stress Stress tress tress 
of of fh ans of 1200 of 1000 of 875 of 750 
Section | Beam eter | Kilo Kilograms | Kilograms | Kil ms 
er Reine Soarel r Square} per are 
entimeter| Centimeter| Centimeter] Centimeter 
Mm. Kg. R Ri Re Rg 
G-30-a 762 297.6 119,960 99,970 87,470 74,980 
G-30 762 267.9 107,430 89,520 78,330 67,140 
G-28 711 245.6 92,180 76,820 67,220 57,610 
G-26-a 660 238.1 ~ 85,020 70,850 62,000 53,140 
G-26 660 223.2 . 77,960 64,970 56,850 48,730 
G-24-a 610 208.3 68,850 57,370 50,200 43,030 
G-24 610 178.6 59,110 49,260 43,100 36,950 
G-20-a 508 208.3 57,710 48,090 42,080 36,070 | 
G-20 508 166.7 46,060 38,380 33,580 28,790 
G-18 457 136.9 34,770 28,980 25,350 ‘| 21,730 
G-15-b 381 208.3 41,760 34,800 30,450 26,100 
G-15-a 381 154.8 31,990 26,660 23,330 19,990 
G-15 381 108.6 23,170 19,310 16,890 14,480 
G-12-a 305 104.2 17,660 14,720 12,880 11,040 
G-12 305 81.9 14,160 11,800 10,320 8,850 
G-10 254 65.5 9,610 8,000 — 7,000 6,000 ' 
G-9 229 56.6 7,470 6,220 5,440 4,670 
G-8 203 48.4 5,630 4,690 4,100 3,520 
W =Total uniformly distributed load in kilograms, including weight of beam. 
P =Load in kilograms, at center of span. 
L =Span in meters. 
M =Bending moment of focstn, in kilogram meters. 
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MOMENTS OF RESISTANCE OF BETHLEHEM 
1-BEAMS | 


IN KILOGRAM METERS 


Neutral Axis Perpendicular to Web at Center 


Moments of Resistance in Kilogram Meters 


For Fiber | For Fiber | For Fiber | For Fiber 
Number} Depth | Weight Stress Stress Stress Stress 
of of per of 1200 of 1000 of 875 of 750 
Section | Beam Meter | Kilograms | Kilograms | Kilograms | Kilograms 
er Square} per Square ee Square} per Square 
entimeter| Centimeter} Centimeter} Centimeter 
Mm. Kg. R Ri Re Rg 
B-30 762 178.6 68,690 97,240 50,090 42,930 
B-28 711 156.3 56,380 46,990 41,110 35,240 
B-26 660 133.9 45,030 37,530 32,840 28,150 
B-24-a 610 125.0 39,030 32,530 28,460 24,400 
B-24 610 123.5 36,720 30,600 26,780 22,950 
610 108.6 34,270 28,560 24,990 21,420 
B-20-a 508 122.0 30,670 25,560 22,370 19,170 
508 107.2 28,840 24,030 21,030 18,020 
508 102.7 24,950 20,790 18,190 15,600 
B-20 508 95.2 24,030 20,030 17,520 15,020 
508 87.8 23,050 19,210 16,810 14,410 
457 87.8 19,300 16,080 14,070 12,060 
B-18 457 80.4 18,400 15,330 13,410 11,500 
457 77.4 18,030 15,020 13,140 11,270 
457 cf Ie 17,440 14,530 12,720 10,900 
B-15-b 381 105.7 20,870 |. 17,400 15,220 13,050 
B-15-a 381 95.2 17,430 14,530 12,710 10,900 — 
; 381 80.4 15,990 13,330 11,660 10,000 
381 68.5 12,710 | 10,590 9,270 7,940 
B-15 381 61.0 11,970 9,980 8,730 7,480 | 
’ _ 381 56.6 11,600 9,670 8,460 7,250 
B-12-a 305 53.6 8,820 7,350 6,430 5,520 
B-12 305 47.6 7,490 6,240 5,460 4,680 
. 305 42.4 7,090 5,910 5,170 4,430 
B-10 254 42.4 5,290 4,410 3,860 3,310 
254 35.0 4,830 4,030 3,520 3,020 


R, Ri, Re or Rg =Moments of resistance given in the tables. 
M=R, Ri, Roe or Rg; R, Ri, Re or Rg = % WL; R, Ri, Re or Rg = 14 PL+ 


4g WL 
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CONSOLIDATED STEEL CORPORATION 


COMPARISON OF BETHLEHEM GIRDER 
BEAMS WITH GIRDERS OF STANDARD BEAMS 


Equivalent Rolled Girders of 


Bethlehem Rolled Girder Beams Crondaed Bana Econ- 
omy of 
: . | Beth- 
; Weight) Section| lehem 
Depth | Weight | Section Depth |of Each |Modulus} Beams, 
Number} _ of er | Modulus| Num-|, of | Beam, | of Two |- Kilo- 
of. Beam eter of | Beams 9 ae: Beams | grams 
Section Beams eter r 
pov? 
Mm Kg. Cm.3 Mm. Kg. Cm.3 
G-30-a 762 297.6 9996 
G-30 762 267.9 8952 
G-28 711 245.6 7682 
G-26-a 660 238.1 7086 
G-26 660 223.2 6498 2 610 148.8 6502 74.4 
G-24-a 610 208.3 5737 2 610 119.1 5703 29.9 
G-24 610 178.6 4926 2 508 126.5 4946 74.4 
G-20-a 508 208.3 4810 2 508 119.1 4808 29.9 
G-20 508 166.7 3838 2 508 96.7 3835 26.7 
G-18 457 136.9 2897 2 457 81.9 2897 26.9 
G-15-b 381 208.3 3481 2 381 119.1 3477 29.9 
G-15-a 381 154.8 2666 2 381 89.3 2661 23.8 
G-15 381 |, 108.6 1930 2 381 62.5 1930 16.4 
G-12-a 305 104.2 1472 2 305 59.5 1468 14.8 
G-12 305 81.9 1180 2 305 46.9 1180 11.9 
G-10 254 65.5 800 2 254 St2 800 8.9 
G-9 229 56.6 623 2 | 229 | 313] 619 | 6.0 
G-8 203 48.4 469 2 203 26.8 465 5.2 


The difference in weights does not include separators for assembling the 
standard beams into girders. The weights of such separators vary from about 
2.2 kilograms per meter for 203 millimeter beams to about 8.2 kilograms per 
meter for 610 millimeter beams. The actual economy in weight of the Bethle- 
hem Rolled Girder Beams is increased to the same extent. 
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49 
COMPARISON OF BETHLEHEM I-BEAMS 
WITH STANDARD I-BEAMS 
Bethlehem I-Beams Equivalent Standard Beams |Economy 
of Beth- 
, : : lehem 
et Weight Section ane Weight Section |} Beams, 
Number ms per — {Modulus 55 pt Modulus} Kilo- 
of Beam | Meter Beam | Meter - . grams 
Section er 
Mm Kg. Cm.3 Mm Kg. Cm.3 eter 
B-30 762 178.6 9724 
B-28 711 156.3 4698 
B-26 660 133.9 3753 
B-24-a 610 125.0 3253 610 148.8 3251 23.8 
B-24 610 123.5 3059 610 133.9 3058 10.4 
610 108.6 2856 610 119.1 2851 10.5 
B-20-a 508 122.0 2556 508 133.9 2553 11.9 
508 107.2 2404 508 119.1 2404 11.9. 
508 102.7 2080 508 111.6 2080 8.9 
B-20 508 95.2 2003 508 104.2 1999 9.0 
508 87.8 1921 508 96.7 1917 8.9 
457 87.8 1608 457 96.7 1604 8.9 
B-18 457 80.4 1534 457 89.3 1532 8.9 
457 77.4 1503 
457 oF 1454 457 81.9 1449 9.7 
B-15-b 381 105.7 1740 381 119.1 1739 13.4 
its 381 95.2 1452 381 104.2 1450 9.0 
381 80.4 1332 381 89.3 1331 8.9 
381 68.5 1059 381 74.4 1057 5.9 
B-15 381 61.0 998 381 67.0 996 6.0 
381 56.6 967 381 62.5 965 5.9 
 ~B-l2a 305 | 53.6 736 | 305 59.5 734 5.9 
B-12 305 47.6 624 305 ek 623 4.5 
305 42.4 590 305 46.9 590 4.5 
254 42.4 441 254 4A.6 439 2.2 
254 35.0 403 254 Slee 400 y By 4 
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SPACING OF BETHLEHEM 


I-BEAMS AND GIRDER BEAMS 


TO PRODUCE EQUAL RADII OF GYRATION 
ABOUT BOTH AXES XX AND YY 


CENTER TO CENTER 


m, 


5 Posh 
! 
i 
| 


I-Beams Rolled Girder Beams 
Weight | Spacing Weight | Spacing 
Num- | Depth r on Num- | Depth r on 
ber of eter | Centers, ber of eter | Centers, 
of Beam, | of Each | in Centi- of Beam, | of Each | in Centi- 
Section Beam, meters || Section Beam, meters 
Mm. Kg. Mm. Kg. D 
B-30 762 178.6 60.91 G-30-a| 762 297.6 61.19 
B-28 711 156.3 56.97 G-30 762 267.9 61.47 
B-26 660 133.9 52.93 G-28 711 245.6 57.40 
B-24-a 610 125.0 48 . 82 G-26-a| 660 238.1 53.42 
610 123.5 47.65 
B-24 610 108.6 49.23 G-26 660 223 .2 53.31 
508 122.0 39 75 G-24-a| 610 208.3 49.15 
508 102.7 | 39.40 || G-20-a] 508 208.3 | 40.26 
B-20 508 95.2 | 40.06 || G20 | 508 166.7 | 40.67 
508 87.8 40.87 . 
457 87.8 35.38 G-18 457 136.9 36.60 
B-18 457 80.4 36.17 G-15-b} 381 208.3 *28 .09 
457 77.4 36.53 G-15-a| 381 154.8 29.18 
457 72.2 aisas % : ceca 
B-15- 381 ; 0.1 -15 381 108. . 
B-15-a | 38) 80.4 | 30.48 
- : G-12 305 81.9 *23 .65 
381 68.5 | 29.62 || G10 | 254 65.5 | *19.30 
B-15 381 61.0 30.48 G-9 229 56.6 *17.07 
381 56.6 30.99 
B-12-a 305 53.6 24.56 G-8 203 48 .4 *14.86 
B12 305 47.6 | 24.10 
305 42.4 24.82 “Denotes that the value of D given is less 
254 42.4 19.48 n the distance center Conver . 
B-i0” | 954 | 35.0°| 20.40°: on ee ee 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED H-COLUMNS 


The tables on pages 52-59 and 60-67, inclusive, give the dimensions, weights, 
areas and structural properties of the H-Column Sections for all the variations 
in size which are rolled. 


The dimension T given in the tables is the nominal average thickness of the 
flange and is stated in even fractions of an inch, and nearest metric equivalents, 
for convenience. 


The clear distance between the flange fillets is denoted by the dimension L, 
given in the tables. and is the depth of the flat surface of the web available for 
connections. 


All columns having the same section number are from the same rolls. Thus 
all the sizes of 14-inch H-Columns tabulated on pages 52-53-and 60-61 are pro- 
duced by the same rolls, the variations in dimensions of the series of sections 
being formed by the proportionate separation of the horizontal and vertical 
rolls. 


In selecting columns it is advisable wherever possible to secure the desired 
range of size, from minimum to maximum, by confining the selection to columns 
having the same section number, as al] the columns can then be secured from 
the same rolling. 


The moment of inertia, section modulus and radius of gyration are given 
around both axes for all columns. The section modulus around the axis XX 
may be used to determine the transverse strength, in case it is desired to use 
the column sections as beams. The coefficient of strength for such purpose 
may be obtained in the following manner: 


C = 3 fs, 


where f = allowed fiber stress in pounds per square inch, and S = the sec- 
tion modulus. 


The section modulus is also of use where columns are subject to bending due 
_ toeccentric loading. The use of the radius of gyration is explained on page 92, 
in connection with the tables of strength of columns. 


Typical connections and splices for H-Columns are shown on page 157, from 
which the simplicity of detail and the small amount of fabrication required 
for these columns are apparent. 


52 CONSOLIDATED STEEL CORPORATION 
DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
14-INCH H-COLUMNS 

i 
DIA 
D 
| 
| 
| 
j_s. 
ware Dimensions in Inches 
Sec- oO 
tion |Section, | 
Num-|Pounds Nom- | | 
ber er D inal B W i a ges | G | 
oot jit | | 
83.5 | 1334 | 1%| 13.92 | .43 | .620| .755 | 195¢ 
91.0 | 13% 3,1 13.96 | .47| .683 | .817 | 1934 
99.0 | 14 134 | 14.00 | .5] | .745 | .880 | 1918% 
106.5 |14%] % | 14.04 | .55 | .808 | .942 | 1915, 
114.5 |144 | 16] 14.08 | .59 | .870 | 1.005 | 20% 
122.5 | 143% | J 14.12 | .63 | .933 | 1.067 | 20% 
130.5 | 14% | 1% | 14.16 | .67 | .995 | 1.130 | 20% 
138.0 | 145g | 1% | 14.19 | .70 | 1.058 | 1.192 | 203% g 
146.0 | 1434 | 13%-| 14.23 | .74 | 1.120 | 1.255 | 20% | 3% 
154.0 | 14% | 14% | 14.27 | .78 | 1.183 | 1.317.| 205% | .& 
162.0 | 15 15% | 14.31 | .82 | 1.245 | 1.380 | 203% | 
| _— 
H-14| 170.5 | 15% | 13g | 14.35 | .86 | 1.308 | 1.442 | 20% | 7 
178.5 | 151% | 1% | 14.39 | .90 | 1.370 | 1.505 | 21 me 
186.5 | 1534 | 14g | 14.43 | .94 1.433 | 1.567 | 21% | § 
195.0 | 1514.| 1% | 14.47 | .98 | 1.495 | 1.630 | 2114 = 
203.5 | 1554 |- 154 | 14.51 | 1.02 | 1.558 | 1.692 | 213% = 
211.0 | 1534 | 11%} 14.54 | 1.05 | 1.620 | 1.755 | 21% . 
219.5 | 157% | 134 | 14.58 | 1.09 | 1.683 | 1.817 | 21% | -4 
227.5 | 16 113% | 14.62 | 1.13 | 1.745 | 1.880 | 211% | 4 
236.0 | 161% | 1% | 14.66 | 1.17 | 1.808 | 1.942 | 211% 
244.5 | 1614 | 115% | 14.70 | 1.21 | 1.870 | 2.005 | 211% 
*|. 253.0 | 1634 | 2 14.74 | 1.25 | 1.933 | 2.067 | 22% 
“= | 261.5 | 1614 | 2% | 14.78 | 1.29 | 1.995 | 2.130 | 22% 
270.0 | 1654 | 21% | 14.82 | 1.33 | 2.058 | 2.192 | 225% 
278.5 | 1634 | 23% | 14.86 | 1.37 | 2.120 | 2.255 | 22% 
287.5 | 16% | 2% | 14.90 ! 1.41 | 2.183 | 2.317 | 22% 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
14-INCH H-COLUMNS 

Axis XX Axis YY 
oe Area _ | Radius Radius | Sec- 
Section,|. of | Moment] Section] of | Moment! Section} of | tion 
Pounds |Section,| _ Of | Modu-| Gyra- of — | Modu-| Gyra- | Num- 
per | Square Inertia | Jus tion, | Inertia | us tion, | ber 
Foot | Inches Inches Inches 
I S r S’ r’ 

83.5 | 24.46 884.9 | 128.7 | 6.01 | 294.5 | 42.3 | 3.47 

91.0 | 26.76 | 976.8 | 140.8 | 6.04 | 325.4] 46.6] 3.49 

99.0 | 29.06 | 1070.6 | 153.0 | 6.07 | 356.9] 51.0] 3.50 

106.5 | 31.38 | 1166.6 | 165.2 f 6.10} 387.8 | 55.2 | 3.52 

114.5 | 33.70 | 12645 | 177.5] 6.13 | 420.3] 59.7] 3.53 

122.5 | 36.04 | 1364.6 | 189.9} 6.16 | 453.4] 64.2 | 3.55 

130.5 | 38.38 | 1466.7 | 202.3 | 6.18 | 486.9] 68.8 | 3.56 

138.0 | 40.59 | 1568.4 | 214.5 | 6.21 919.7 | 73.3 | 2.58 

146.0 | 42.95 | 1674.7 | 227.1 | 6.24] 554.4] 77.9 | 3.59 

154.0 | 45.33 | 1783.3 | 239.8 | 6.27] 589.5 | 82.6] 3.61 

162.0 | 47.71 | 1894.0 | 252.5 | 6.30 | 626.1 | 875 3.62 

170.5 | 50.11 | 2007.0 | 265.4 | 6.33 | 662.3 | 92.3 | 3.64 |. 
178.5 | 52.51 | 2122.3 | 278.3 | 6 36). 699.0 | 97.2] 2.65 | H-14 
186.5 | 54.92 | 2239.8 | 291.4 | 6.39 | 736.3 | 102.1 | 3.66 
195.0-| 57.35 | 2359.7 | 304.5 | 6.41 | 774.2 | 107.0 | 3.68 

203.5 | 59.78 | 2481.9 | 317.7 | 6.44] 812.6] 112.0] 3.69 

211.0 | 62.07 | 2603.3} 330.6 | 6.48 | 849.8] 116.9 | 3.70 

219.5 | 64.52 | 2730.2 | 344.0 | 6.51 | 889.3 | 122.0] 3.71 

227.5 | 66.98 | 2859.6 | 357.5 | 6.53 | 929.4 | 127.1] 3.72 

236.0 | 69.45 | 2991.5 | 371.0 | 6.56] 970.0 | 132.3 | 3.74 

244.5 | 71.94 | 3125.8 | 384.7 | 6.59 | 1011.3 | 137.6 | 3.75] . 
253.0 | 74.43 | 3262.7 | 398.5 | 6.62 | 1053.2 | 142.9 | 3.76 

261.5 | 76.93 | 3402.1 | 412.4] 6.65 | 1095.6 | 148.3 | 3.77 

270.0 | 79.44 | 3544.1 | 426.4 | 6.68 | 1138.7 | 153.7 | 3.79 

278.5 | 81.97 | 3688.8 | 440.5 | 6.71 | 1182.4] 159.1] 3.80 

287.5 | 84.50 | 3836.1 | 454.7 | 6.74 | 1226.7 | 164.7 | 3.81 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
12-INCH H-COLUMNS 


ra. 
ASE 
i cope 
‘a 1 ? 
oa A — + 
he ee 
Weight Dimensions in Inches 
Sec- of 
tion |Section. 
Num- | Pounds 
ber er Nominal 
oot D T B W M N G L 
64.5 | 1134 5% 11.92 | .39 567 683 | 1634 
71.5 11% lle 11.96 | .43 630 745 | 16% 
78.0 | 12 34 12.00 | .47 692 808 | 17 
84.5|12%| i |1204] .51] 755| .870|17%]| | 
ovo 
a 
91.5 | 12% Y% 12.08 | .55 817 933 | 17144 = 
98. 5 | 12% 154, 12.12 | .59 880 995 | 173% ss 
N 
H-12 105.0 | 12% 1 12.16 63 .942 | 1.058 | 17% a 
“| 112.0 | 125 | 1% | 12.20 | .67 | 1.005 | 1.120 | 17% | Il 
| 
118.5 | 123% 1% 12.23 70 | 1.067 | 1.183 | 174%| S 
125.5 |12%| 1% 12.27 | .74 | 1.130 | 1.245 | 1713% : 
132.5 | 13 1% 12.31 78 | 1.192 | 1.308 | 171%| .2 
139.5 | 13% 1% 12.35 82 | 1.255 | 1.370 | 18 | 
146.5 | 131% | 13% | 12.39 | .86 | 1.317 | 1.433 | 18% 
153.5 | 13% 1% 12.43 90 | 1.380 | 1.495 | 18144 
161.0 | 13% 1% 12.47 94 | 1.442 | 1.558 | 183% 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
12-INCH H-COLUMNS 

Y » 
ee eae 
a 
Din 
Y 
Axis XX Axis YY 
Weight 
_of Area Radius Radius | Sec- 
Section,| of Moment} Section| of Moment! Section| of tion 
Pounds |Section, of Modu- | Gyra- of Modu-| Gyra- | Num- 
per | Square | Inertia lus tion, | Inertia | Jus tion, | ber 
Foot | Inches Inches Inches 
I S r ¥ 5’ r’ 
64.5 | 19.0 499 .0 84 9 a bt 168.6 28.3 2.98 
71.5 | 20.96 556.6 93.7 a 188.2 St .D 3.00 
78.0 | 22.94 615.6 | 102.6 5.18 208.1 34.7 3.01 
84.5 | 24.92 676.1 | 111.5 5.21 228.5 37.9 3.03 
91.5 | 26.92 738.1 | 120.5 5.24 | 2492] 41.3 3.04 
98.5 | 28.92 801.7 | 129.6 § 27 270.1 44.6 3.06 |} 
105.0 | 30.94 866.8 | 138.6 5.30 | 291.7 48.0 3.07 
112.0 | 32.96 933.4 | 147.9 5.33 313.6-).. 51.4 3.08 | H-12 
118.5 | 34.87 | 1000.0 | 156.9 5.36 | 335.0 54.8 | 3.10 
125.5 | 36.91 | 1069.8 | 166.2 5: 38°: 357.7 58.3 3.11 
332.5 | 38.97 | 1141:3 | 175.6} 5.41 380.7 61.9 3.33 
139.5 | 41.03 | 1214.5 | 185.0 5.44] 404.1 65.4] 3.14 
146.5 | 43.10 | 1289.4 | 194.6 5.47 428.0 69.1 = Be bs 
153.5 | 45.19 | 1366.0 | 204.3 5.50 $52°3 1-72.84 3.26 
161.0 | 47.28 | 1444.3 | 214.0 7.00 477.0 76.5 3.18 


56 CONSOLIDATED STEEL CORPORATION 


DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
10-INCH H-COLUMNS 


K 
T 
: | 
b 
| 
{ i v 
ee 
Weight Dimensions in Inches 
Sec- of 
tion |Section, 
Num- |} Pounds 
ber per Nomina! 
Foot D Hi B W M N G L 
49.0] 9% | % 9.97 | .36| .514] .611 | 14% 
54.0 | 10 5% 10.00 | .39 .577 673 | 14% 
59.5 | 10% 1% 10.04 | .43 639 736 | 14 ‘ 
65.5 | 1014 | 3 | 10.08} .47| .702] .798 | 14% | 8 
o 
71.0 | 103¢ 3 §6| 10.12 | .51 | .764 861 | 14% | 2 
77.0 | 10% % 10.16 55 .827 923 | 1454 1 & 
H-10| 82.5 | 103] 3% | 10.20] .59| .889| .986 | 1434 | ‘y 
88.5 | 1034 10.24 63 952 | 1.048 | 14% | € 
94.0 | 10% lY% 10.28) .67 | 1.014 | 1.111 | 15 Z 
99.5 | ll 1k 10.31 | .70 | 1.077 | 1.173 | 15% 8 
es] 
105.5 | 11% 1% 10.35 74 | 1 139 | 1.236 | 15% 3 
111.5 | 11% 1% 10.39 78 | 1.202 | 1.298 | 15% 
117.5 | 113% l% 10.43 82 | 1.264 | 1.361 | 15% 
123.5 | 11% 134 10.47 86 | 1.327 | 1.423 | 15% 
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DIMENSIONS AND PROPERTIES OF 


BETHLEHEM ROLLED STEEL 
10-INCH H-COLUMNS 


Y 
| 
! 
y 
Axis XX Axis YY 
Weight | Area 
of of Radius Radius} Sec- 
Section,|Section,] Moment) Section| of Moment! Section| of tion 
Pounds | Square of Modu- | Gyra- of Modu- |} Gyra- | Num- 
per | Inches} Inertia | lus tion, | Inertia | lus tion, | ber 
Foot Inches Inches 
I S r x S’ r’ 
49.0 | 14.37 263.5 53.4 4.28 89.1 17.9 2.49 
54.0 | 15.91 296.8 | 59.4 | 4.32 100.4 | 20.1 2°51 
59.5 | 17.57 331.9 65.6 4.35 lizrs PARE 2°53 
65.5 | 19.23 368.0 71.8 4.37 124.2 24.6 2.54 
71.0 | 20.91 405.2 78.1 4.40 136.5 27.0 2.56 
77.0 | 22.59 4413 .6 84.5 4.43 149.1 29.4 ZB 
82.5 | 24.29 483 .0 90.9 4.46 162.0 31.8 2.58 | H-10 
88.5 | 25.99 5255 97.4 4.49 375. 1 34.2 2.60 
94.0 | 27.71 565.2 | 103.9 4.52 188.6 36.7 2.61 
99.5 29.32 .| 607.0 | 110.4 4.55 201.7 39.1 2.62 
105.5 | 31.06 651.0 | 117.0 4.58 215.6 41.7 2.64 
111.5 | 32.80 696.2 | 123.8 4.61 229.9 44.3 2.65 
oh. D248. 55 742.7 | 130.6 4.64 214.4 46.9 2.66 
123.5 | 36.32 790.4 | 137.5 4.67 259.3 49.5 2.67 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
8-INCH H-COLUMNS 


zk 
| 
; 
b 
! 
1 
fe. Se 
bites. Dimensions in Inches 
Sec- re) 
tion |Section, 
Num- | Pounds 
ber er Nominal 
‘Foot | D 2S B wilmM N Gen 
32.0| 7%] % |8.00 | .31] .399| .476|11% 
34.51 8 % 18.00 | .31| .462| .538 | 11% 
39.0] 8%] % | 8.04 | 35] .524] .601]11% | » 
43.5 | 8% 5, |8.08 | .39-| .587| .663/11%] 3 
Oo 
48.0 | 83% | % | 8.12 | .43| .649] .726 | 111% a 
53.0| 8144| % 1|8.16 | .47]| .712] .788 | 11%] = 
oO 
H-8 | 57.5] 85 | 1% |8.20 | 51] .774] .851 | 12 4 
62.0 | 83% % 18.24 | .55| .837| .913 | 12% : 
67.0| 8%| %% | 8.28 | .59} .899| .976 | 12% - 
71.5] 9 1: 8.32 | .63 | .962 | 1.038 | 124 | ¢ 
76.5| 9%] 1% | 8.36 | .67 | 1.024 | 1.101 | 12% | 4. 
81.0] 914%] 1% | 8.39 | .70 | 1.087 | 1.163 | 12144 
85.5 | 98% | 1% | 8.43 | .74 | 1.149 |.1.226 | 125% 
90.5 | 914| 1% | 8.47 | .78 | 1.212 | 1.288 | 1234 
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59 
DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
8-INCH H-COLUMNS 
} 
: 
ees | 
| 
y 
Axis XX Axis. YY 
Weight | Ar 
of of F Radius Radius 
Section,|Section,| Moment} Section} _of | Moment| Section| _ of Sec- 
Pounds | Square of Modu- | Gyra- of Modu-| Gyra- | tion 
per | Inches | Inertia | lus tion, | Inertia | lus tion, | Num- 
Foot Inches Inches |_ ber 
I S r I’ S’ sd 
32.0 | 9.17 105.7 26.9 | 3.40 35.8 8.9 1.98 
34.5 | 10.17 121.5 | 30.4] 3.46 41.1 10.3 2.01 
39.0 | 11.50 139.5 | 34.3 | 3.48 47.2 11.7 | 2.03 
43.5 | 12.83 158.3 | 38.4 | 3.51 53.4 13.2 | 2.04 
48.0 | 14.18 177.7 | 42.4 | 3.54 59.8 14.7 2.05 
53.0 | 15.53 197.8 | 46.5 | 3.57 66.3 16.3 2.07 
57.5 | 16.90 | 218.6} 50.7] 3.60 | 73.1 17.8 | 2.08 | H-8 
62.0 | 18.27 | 240.2} 54.9] 3.63 | 80.0 19.4 | 2.09 
67.0 | 19.66 | 262.5 | 59.2] 3.65 | 87.1 2:0) 2.11 
71.5 | 21.05 | 285.6] 63.5] 3.68 | 94.4 Zand | 2o.k2 
76.5 | 22.46 309.5 | 67.8] 3.71 | 101.9 24.4} 2.13 
ete | as3.5°| 72:1 | 3.75 | 109.2 26.0 | 2.14 
85.5 | 25.20 359.0 | 766] 3.77 | 117.2 27.8 | 2.16 
90.5 | 26.64 385.3 | 81.1 3.80 | 125.1 29.6 | 2.17 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
14-INCH H-COLUMNS 


A D ie Fr ¥ 
‘ Rar 
Pe Ww D 
{ tae ee 
Mw 45 -+- 
1 ae 
wee age 
ye _—— Weight Dimensions in Millimeters 
of ete: aot 
Sec- | Kilo- Patcate D T B W M N 
tion grams ; 
124.3 83.5 350 17.6 354 ll 15.9 | 19.3 
135.4 91.0 353 19.1 355 12 17.4 | 20.8 
147.3 | 99.0] 356 | 20.6] 356] 13 18.9 | 22.3 
158.5 | 106.5 359 22.1 357 14 20.4 | 23.8 
170.4 | 114.5 362 23.6 358 15 21.9 | 25.3 
182.3 | 122.5 | 366 | 25.6] 359 16 | 23.9 | 27.3 
194.2 | 130.5 369 mk 360 17 25.4 | 28.8 
205.4 | 138.0 372 28.6 361 18 26.9 | 30.3 
217.3 | 146.0 375 30.1 362 19 28.4 | 31.8 
229.2 | 154.0 378 31.6 363 20 29.9 | 33.3 
241.1 | 162.0 381 33.1 364 21 31.4 | 34.8 
253.7 | 170.5 385 35.1 365 22 33.4 | 36.8 
H-14 265.6 | 178.5 388 36.6 366 23 34.9 | 38.3 
277.5 | 186.5 391 38.1 367 24 36.4 | 39.8 
290.2 | 195.0 394 39.6 368 25 37.9 | 41.3 
302.8 | 203.5 397 41.1 369 26 39.4 | 42.8 
314.0 | 211.0 401 43.1 370 at 41.4 | 44.8 
326.7 | 219.5 404 44.6 371 28 42.9 | 46.3 
338.6 | 227.5 407 46.1 372 29 44.4 | 47.8 
351.2 | 236.0 410 47.6 373 30 45.9 | 49.3 
363.9 | 244.5 413 49.1 374 31 47.4 | 50.8 
376.5 | 253.0 416 50.6 375 32 48.9 | 52.3 
389.2 | 261.5 420 52.6 376 33 50.9 | 54.3 
401.8 | 270.0 423 54.1 377 34 52.4 | 55.8 
414.5 | 278.5 426 55.6 378 35 53.9 1.57.0 
427.9 | 287.5 429 57.1 379 36 55.4 | 58.8 


The dimension L is constant = 281 millimeters. 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
14-INCH H-COLUMNS 
Y 
| 
X------ ees x 
7 
y 

Axis XX Axis YY 
Weight | Area | Moment} Modu- | Radius | Moment} Modu- | Radius oe 
of of lus of jofGyra-| of lus of jofGyra-| “(¢ 
* ae Section| Inertia | Section} tion | Inertia | Section| tion Ban 
I S r I’ S’ Y’ tion 
Kg. Cm.? Cm.4 | Cm. | Cm. Cm.4 | Cm.* Cm. 
124.3 | 157.8 | 36,833 | 2,109 | 15.27 | 12.258 693 | 8.81 
135.4 | 172.6 | 40,658 | 2,307 | 15.34 | 13,544 764 | 8.86 
147.3 | 187.5 | 44,562 | 2,507 | 15.42 | 14,855 836 | 8.89 
158.5 | 202.5 | 48,558 | 2,707 | 15.49 | 16,142 905 | 8.94 
170.4 | 217.4 | 52,633 | 2,909 | 15.57 | 17,494 978 | 8.97 
182.3 | 232.5 | 56,799 | 3,112 | 15.65 | 18,872 | 1,052 | 9.02 
194.2 | 247.6 | 61,049} 3,315 | 15.70 | 20,266 | 1,127] 9.04 
205.4 | 261.9 | 65,282 | 3,515 | 15.77 | 21,632 | 1,201 | 9.09 
217.3 | 277.1 | 69,707 | 3,722 | 15.85 | 23,076 | 1,277 | 9.12 
229.2 | 292.5 | 74,227] 3,930 | 15.93 | 24,537 | 1,354 | 9.17 
241.1 | 307.8 | 78,835 4,138 | 16.00 | 26,060 | 1,434 | 9.19 
293.7 | 323.3 | 83,538 | 4,349 | 16.08 | 27,567 | 1,513 | 9.25 
265.6 | 338.8 88,338 | 4,561 | 16.15 | 29,095 | 1,593 | 9.27 | H-14 
277.5 | 354.3 | 93,228] 4,775 | 16.23 | 30,647 | 1,673 | 9.30 
290.2 | 370.0 | 98,219} 4,990 | 16.28 | 32,225 | 1,753 | 9.35 
302.8 | 385.7 | 103,305 | 5,206 | 16.36 | 33,823 | 1,835 | 9.37 
314.0 | 400.5 | 108,358 | 5,418 | 16.46 | 35,372 | 1,916 | 9.40 
326.7 |:416.3 | 113,640 | 5,637 | 16.54 | 37,016 | 1,999 | 9.42 
338.6 | 432.1 | 119,027 | 5,858 | 16.59 | 38,685 | 2,083 | 9.45 
391.2 | 448.1 | 124,517 | 6,080 | 16.66 | 40,375 | 2,168 | 9.50 
363.9 | 464.1 | 130,107 | 6,304 | 16.74 | 42,094 | 2,255 | 9.53 
376.5 | 480.2 | 135,805 | 6,530 | 16.81 | 43,838 | 2,342 | 9.55 
389.2 | 196.3 | 141,607 | 6,758 | 16.89 | 45,603 | 2,430 | 9.58 
401.8 | 512.5 | 147,518 | 6,988 | 16.97 | 47,397 | 2,519 | 9.63 
414.5 | 528.8 | 153,541 | 7,219 | 17.04 | 49,216 | 2,607 | 9.65 
427.9 | 545.2 | 159,672 | 7,451 | 17.12} 51,060 | 2,699 | 9.68 


CONSOLIDATED STEEL CORPORATION 


62 
DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
12-INCH H-COLUMNS 
a 
! 
| 
? 
! 
LS 
Num-| Weight. | Weight Dimensions in Millimeters 
ber er per 
of eter, Foot 
Sec- | Kilo- Sy 
tion | grams |Pounds} p 1: B W M N G 
96.0] 64.5] 299 | 16.1| 303} 10 | 14.6] 17.6} 425 
106.4] 71.5 | 302 | 17.6| 304] 11 | 16.1] 19.1} 428 
116.1 78.0 305 19.1 305 12 17.6 | 20.6 431 
125.8 84.5 308 20.6 306 13 19.1 | 22:1 434. 
136.2 | 91.5 | 311 | 22.1 | 307] 14 | 20.6| 23.6| 437 
146.6} 98.5 | 314 | 23.6] 308; 15 | 22.1) 25.1} 440 
156.3 | 105.0 318 25.6 309 16 24.1 | 27.1 443 
H-12 166.7 | 112.0 | 321 | 27.1] 310] 17 | 25.6 | 28.6 | - 446 
176.4 | 118.5 324 28.6 311.| 18 27.1 | 30.4 449 
186.8 | 125.5 | 327 | 30.1 | 312] 19 | 28.6} 31.6| 452 
197.2 | 132.5 | 330 | 31.6| 313 | 20 | 30.1 | 33.1) 455 
207.6 | 1389.5 | 333 | 33.1] 314] 21 | 31.6 | 34.6 | 458 
218.0 | 146.5 337 35.1 315 22 33.6 | 36.6 461 
228.4 | 153.5 | 340 | 36.6] 316! 23 | 35.1 | 38.1] 464 
239.6 | 161.0 343 38.1 317 24 36.6 | 39.6 467 


The dimension L is constant = 234 millimeters. 


— 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
12-INCH H-COLUMNS 
Y 
——_ | —_—] 

x | ang 
— a 
Y 
Axis XX Axis YY 
Weight | Area | Moment| Modu- | Radius | Moment} Modu- | Radius | Num- 
per of of lus of jofGyra-| of lus of jofGyra-| ber 
Meter | Section} Inertia | Section| tion | Inertia | Section| tion Bs 
eC-. 
I S I’ ~g r’ tion 

Kg. Cm.? Cm.4 | Cm.? | Cm. Cm.4 | Cm.? | Cm. 
96.0 | 122.6 | 20,770 | 1,391 | 13.03 7,018 464 | 7.57 
106.4 | 135.2 | 23,168 | 1,535 | 13.08 7,834 516 | 7.62 
116.1 | 148.0 | 25,623 | 1,681 | 13.16 8,662 569 | 7.65 
125.8 | 160.8 | 28,142 | 1,827 | 13.23 9,511 621 | 7.70 
136.2 | 173.7 | . 30,722 |. 1,975 | 13.31 | 10,373 5 eh Mae Baz °° 
146.6 | 186.6 | 33,370 | 2,124 | 13.39 | 11,243 Mae t eae 
156.3 | 199.6 | 36,079 | 2,271 | 13.46 | 12,142 787 | 7.80 

166.7 | 212.6 | 38,851 | 2,424 | 13.54 | 13,053 842 | 7.82 | H-12 
176.4 | 225.0 | 41,624 | 2,571 | 13.61 | 13,944 898 | 7.87 
186.8 | 238.1 | 44,529 | 2,724 | 13.67 | 14,889 955 | 7.90 
197.2 | 251.4 | 47,505 | 2,878 | 13.74 | 15,846 | 1,014 | 7.95 
207.6 | 264.7 | 50,552 | 3,032 | 13.82 | 16,820 | 1,072 | 7.98 
218.0 | 278.1 | 53,669 | 3,189 | 13.89 | 17,815 | 1,132 | 8.00 
228.4 | 291.5 | 56,858 | 3,348 | 13.97 | 18,822 | 1,193 | 8.03 
239.6 | 305.0 | 60,117 | 3,507 | 14.05 | 19,854 | 1,254 | 8.08 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
| 10-INCH H-COLUMNS 


kK-—— B--+ - 


>| 


<----9---->' 


Num-| Weight | Weight Dimensions in Millimeters 
ber er 
of eter, — 
Sec- | Kilo- | Foot, | p T ) BAW) Mose 
tion | grams | Pounds 
72.9 49.0 251 14.4 253 9 13.2 | 15.6 | 356 
80.4 54.0 254 15.9 254 10 14.7 | 17.1 359 
88.5 59.5 257 17.4 255 11 16.2 | 18.6 | 362 
97.5 65.5 260 18.9 256 12 17.7 | 20.1 365 
105.7 71.0 263 20.4} 257 13 19.2 | 21.6 | 368 
114.6] 77.0] 267 | 22.4| 258 | 14 | 21.2) 23.6) 371 
122.8 | 82.5] 270 | 23.9| 259] 15 | 22.7] 25.1) 374 
si 131.7 88.5 273 25.4 260 16 24.2 | 26.6 | 377 
139.9 94.0 276 26.9 261 17 23:7. 1 2am 380 
148.1 99.5 279 28.4 262 18 27.2 | 29.6 383 
157.0 | 105.5 283 30.4 263 19 29.2 | 31.6 386 
165.9 | 111.5 286 31.9 261 20 30.7 | 33.1 389 
174.9 | 117.5 289 33.4 265 21 32.2 | 31.6 | 392 
183.8 ! 123.5 292 34.9 266 22 33.7 | 36.1 395 


The dimension L is constant = 195 millimeters. 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
10-INCH H-COLUMNS 
’ 

Axis XX Axis YY N 
Weight | Area | Moment{ Modu- | Radius | Moment| Modu- | Radius a 
per of of lus of jofGyra-| of | lus of jofGyra- of 
Meter | Section| Inertia | Section| tion | Inertia | Section) tion | g,. 

I 5 r z Ss’ e tion 
Kg. Cm.? Cm.4 | Cm. | Cm. Cm.4 | Cm. | Cm. 
72.9 92.7 | 10,968 875 | 10.87 3,709 293 6.32 
80.4 | 102.6 | 12,354 973 | 10.97 4,179 329 6.38 
88.5 | 113.4 | 13,815 | 1,075 | 11.05 4,670 365 6.43 
97.5 | 124.1 15,537 11,177 | 12.10 5,170 403 6.45 
105.7 | 134.9 | 16,866 | 1,280 | 11.18 5,682 442 6.50 
114.6 | 145.7 | 18,464 | 1,385 | 11.25 6,206 482 6.53 
122.8 | 156.7 | 20,104 | 1,490 | 11.33 6,743 521 6.55 
131.7 | 167.7 | 21,790 | 1,596 | 11.40 7,288 560 6.60 | H-10 
139.9 | 178.8 | 23,526 | 1,703 | 11.48 7,850 601 6.63 
148.1 | 189.2 | 25,265 | 1,809 | 11.56] 8,395 | 641 | 6.65 
157.0 | 200.4 | 27,097 | 1,917 | 11.63 8,974 683 6.71 
165.9 | 211.6 | 28,978 | 2,029 | 11.71 9,569 726 6.73 
174.9 | 222.9 | 30,914 | 2,140 | 11.79 | 10,173 769 6.76 
183.8 | 234.3 | 32,899 | 2,253 | 11.86 | 10,793 811 6.78 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
8-INCH H-COLUMNS 


¥ 


¢ x 
PRM 3 
* a te b 
‘e watt : 
eres Sa 
No: Nyy 
Num-| Weight | Weight Dimensions in Millimeters 
ber er per 
a Foot 
ec- UO- ‘ D dl iB WwW M N G 
tion | grams Pounds 
47.6 32.0 200 11.2 203 8 10.2 | 12.2 285 
51.3.) 34,8:)- 208) Palze7a ee B | TAY ESTE eet 
58.0 | 39.0] 206 | 14.2]. 204 O° 139.2) 25.2. )>20 
64.7] 43.5 | 209 | 15.7} 205| 10 | 14.7| 16.7} 293 
71.4 | 48.0] 213 | 17.7] 206] 11 | 16.7] 18.7| 296 
78.9 | 53.0] 216 | 19.2 |° 207] 12 | 18.2 | 20.2| 299 
= 85.6 | 57.5] 219 | 20.7 | 2084: 13 | 19:7) 21.7) S02 
-8 
92.3 | 62.0 | 222 | 22.2} 209| 14 | 21.2'| 23.2} 305 
99.7} 67.0] 225 | 23.7 | 210] 15 | 22.7] 24.7) 308 
106.4 | 71.5 | 228 | 25.2) 211 16 | 24.2} 26.2| 311 
113.8 | 76.5 |. 2382-4 272 Bian At se. 2)) 28. ee 
120.5 | 81.0.} 235. | 28.7 | QS) 4h tT ae. ee 
127.2 85.5 238 30.2 214 19 29.2 | 31.2 320 
134.7 90.5 241 31.4 215 20 30.7 ) S227 323 


The dimension L is constant = 156 millimeters. 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM ROLLED STEEL 
8-INCH H-COLUMNS 


Axis XX 


Weight | Area | Moment} Modu- | Radius | Moment| Modu- | Radius yee 

per of © of lus of jof Gyra- of lus of |of Gyra- ft 

Meter | Section} Inertia | Section| tion | Inertia | Section} tion Dl 

iT Ss r I’ S’ r’ tion 
Kg. Cm.? Cm.4 | Cm.? | Cm. Cm.4 | Cm.2 | Cm. 
47.6 59.2 4,400 441 8.64 1,490 146 5.03 
51.3 65.6 5,057 498 | 8.79 | 1,711 169 ap Re 
58.0 74.2 5,806 562 | 8.84 1,965 192 5.16 
64.7 82.8 6,589 629 | 8.92 25aa 216 5.18 
71.4 91.5 7,396 695 | 8.99 2,489 241 5.21 
78.9 | 100.2 | 8,233] 762| 9.07 | 2,760 | 267 | 5.26 

85.6 | 109.0 9,099 831 | 9.14 3,043 292 5.28 a 

| H-8 
92.3 | 117.9 9,998 900 |. 9.22 3,330 318 oat 
99.7 | 126.8 10,926 970 | 9.27 3,625 344 | 5.36 
106.4 | 135.8 | 11,888 | 1,041 | 9.35 3,929 372.1) S38 
113.8 | 144.9 12,882 | 1,111 9.42 4,241 400 5.41 
120.5 | 153.4 | 13,881 | 1,182] 9.53 ) 4,545 | 426 | 5.44 
127.2 | 162.6 | 14,943 | 1,255 | 9.58 4,878 456 5.49 
134.7 | 171.9 | 16,038 | 1,329 | 9.65 5,207 A485 S51 
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BETHLEHEM 14-INCH SPECIAL SECTION 
ROLLED STEEL H-COLUMN 


When columns are required of greater sectional area than the regular 
sections of H-columns, it is necessary to build a compound section to obtain 
the desired area. This may be the casein the columns for the lower stories of a 
high building. 

Additional area may be secured by riveting plates to the flanges of the 
regular H-columns, but the drilling of the holes for attaching such platés may 
be objectionable, on account of the thick metal in the flanges of the heavy 
H-columns. The 14-inch special section is designed to match the regular 
14-inch H-columns, and permits the addition of plates, or other shapes, for 
increasing the area to the desired extent, avoiding the drilling of thick metal 
in the flanges. 

Dimensions and properties of this special section are given on pages 69 and 
74. The section is produced by the same rolls and has the same inner contour 
as the series of 14-inch H-columns on pages 52-53 and 60-61. If the largest 
regular 14-inch H-column does not provide the required area, the special sec- 
tion can be used and increased in area to the desired amount, in the manner 
indicated by Figs. 1-3 on pages 69 and 74. This may be necessary for the heavy 
columns required in the lower stories of a high building. The regular series 
of 14-inch H-columns can then be used in the upper stories, where they pro- 
vide sufficient area. The regular 14-inch H-columns can be spliced to the 
special section in the usual way. 

Properties of Compound Columns, similar to Fig. 1, are given on pages 
70-71 and 72-73 and safe loads in the tables on pages 108-109 and 122-123. 


H-1l4-b 148.0 Pounds 


ke —----—- 14.90-------> 
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69 
DIMENSIONS AND PROPERTIES OF | 
BETHLEHEM 14-INCH SPECIAL SECTION 
ROLLED STEEL H-COLUMN 
At 
| 
D ih Sai ded 
7 
y 
DIMENSIONS 
Dimensions in Inches 
Num- isle Nominal 
ber per D Tf B W M N G L 
Foot 
H-14-b] 148.0 | 141% % 14.90 | 1.41] .808 .942 | 20% {11.06 
PROPERTIES 
‘ Wei ht Axis XX Axis eS 
Sec- of” Area Radi Radius 
tion |Section, S vA Moment) Section or igs Moment| Section aoe 
Num- |Pounds |'2°CU10": of Modu- a of Modu- 3 
Square : Gyra : Gyra 
ber "sal Fe Inertia lus tion, | Inertia lus Tee 
Foot ncnes ’ ’ 
Inches , ; Inches 
I S ‘ I S a, 
H-14-b! 148.0 | 43.52 | 1368.5 | 193.8 | 5.61 | 468.6 | 62.9 |. 3.28 


Suggestions for Using the Special Section of H-Column in 
Building Up Columns of Large Sectional Area 
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DIMENSIONS AND PROPERTIES OF 
COMPOUND COLUMNS 


14-inch x 148-pound 


Special H-Section 


Reinforced 
with Cover Plates 


Dimensions in Inches 


Weight Cnt 
of r Plates ept xa Dine 
Section Section, pee of Diagonal pera ase 
Pounds Width | Thickness} Column |Diameter Special 
per Foot C P H H-Section 
Roa FS 284.0 16 14 165% 231% 
ese 290.8 16 1% 1634 233% 
SESS | 297.6 16 13% 16% | 23% D 
N42 8 304.4 16 1% 17 233% 14% 
SEE gy 311.2 16 1% 17% 231% 
gr Ss 318.0 16 1% 17% 23% 
Suse | 324.8 16 156 173% 2354 
a a “ 331.6 16 11%, 17% 231% i i 
ag-s 338.4 16 1% 175% 23134 % 
wee & 345.2 16 113% 1734 23% 
aes 350.3 17 13% 17% 2414 B 
2 pea ae 357.5 17 113% 1734 24% 14.90 
on) PS 364.7 17 1% 17% 24114, 
SS Be 372.0 17 113% 18 2434 
=es | 379.2 17 2 18% | 24% Ww 
aati | 386.4 17 2 1814 24154, 1.41 
tw Fo 
S.S:58 393.6 17 2% 183% 25% 
ee 400.9 17 23% 18% 25% 
SS ZRe| 408.1 17 24% 1854 253% M 
2 a>8] 415.3 17 25% 1834 255% 0.808 
ESaqg4| 423.4 18 24 185% 25% 
SS5 ~5 | 431.0 18 25% 1834 26 N 
2S BMS | 438.7 18 234 18% 26% 0.942 
Siw ea | 446.3 18 2% 19 263% 
BES es | 454.0 18 24 | -19% 2614 
SESH | 161.6 18 2% 1914 263% L 
CS6S:55] 469.3 18 254 1934 261% 11.06 
Cee! 476.9 18 211% 19% 26% 
484.6 18 234 195% 265% 


* 
see eee 
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DIMENSIONS AND PROPERTIES OF 
COMPOUND COLUMNS 


i 
{ \ <F 
I4-inch x 148-pound = | i] Reinforced 
Special H-Section with Cover Plates 
oy 
an etd | 
Y 

Weight Axis XX ‘Axis YY Cover Plates 
of Sec-| Area i 

tion, of —|Moment| Section] Radius | Moment} Section | Radius |Width|Thick- 
Pounds Section,) of | Moduv- psd of | Modu- piel in | ness, 

per | Square |[pertia| lus | Inches| Inertia | lus | Inches |Inches| Inches 
Foot | Inches I Ss r lV’ S’ r’ C P 
284.0 | $83.52 | 3737.7 | 449.6 | 6.69 | 1321.9 | 165.2 | 3.98 | 16 | 14 
290.8 | 85.52 | 3876.9 | 462.9 | 6.73 | 1364.6 | 170.6 | 3.99 | 16 | 1% 
297.6 | 87.52 | 4018.2 | 476.2 | 6.78 | 1407.3 | 175.9 | 4.01 | 16 1% 
304.4 | 89.52 | 4161.7 | 489.6 | 6.82 | 1449.9 | 181.2 | 4.02 | 16 | 1% 
311.2| 91.52 | 4307.2 | 503.0 | 6.86 | 1492.6 | 186.6 | 4.04 | 16 | 1% 
318.0 | 93.52 | 4454.9 | 516.5 | 6.90 | 1535.3 | 191.9 | 4.05 | 16 | 1% 
324.8 | 95.52 | 4604.8 | 530.0 | 6.94 | 1577.9 | 197.2 | 4.06 | 16 | 1% 
331.6 | 97.52 | 4756.8 | 543.6 | 6.98 | 1620.6 | 202.6 | 4.08 | 16 | Ll, 
338.4 | 99.52 | 4911.0 | 557.3 | 7.02 | 1663.3 | 207.9 | 4.09 | 16 | 134 
345.2 | 101.52 | 5067.5 | 571.0 | 7.07 | 1705.9 | 213.2 | 4.10 | 16 | 1% 
390.3 | 103.02 | 5132.5 | 582.4 | 7.06 | 1901.6 | 223.7 | 4.30 | 17 | 1% 
357.5 | 105.15 | 5298.7 | 597.0 | 7.10 | 1952.8 | 229.7 | 4.31 | 17 | 1% 
364.7 | 107.27 | 5467.2 | 611.7 | 7.14 | 2003.9 | 235.8 | 4.32 | 17 | 1% 
372.0 | 109.40 | 5638.1 | 626.5 | 7.18 | 2055.1 | 241.8 | 4.33 | 17 | L¥, 
379.2 | 111.52 | 5811.5 | 641.3 | 7.22 | 2106.3 | 247.8 | 4.35 | 17 | 2 
386.4 | 113.65 | 5987.2 | 656.1 | 7.26 | 2157.5 | 253.8 | 4,36 | 17 | 2% 
393.6 | 115.77 | 6165.4 | 671.1 | 7.30 | 2208.7 | 259.8 | 4.37 | 17 | 2% 
400.9 | 117.90 | 6345.9 | 686.0 | 7.34 | 2259.8 | 265.9 | 4.38 | 17 | 23% 
408.1 | 120.02 | 6529.0 | 701.1 | 7.38 | 2311.0 | 271.9 | 4.39 | 17 | 2% 
415.3 | 122.15 | 6714.5 | 716.2 | 7.41 | 2362.2 | 277.9 | 4.40 | 17 | 2% 
423.4 | 124.52 | 6832.6 | 733.7 | 7.41 | 2655.6 | 295.1 | 4.62 | 18 | 2% 
431.0 | 126.77 | 7029.0 | 749.8 | 7.45 | 2716.4 | 301.8 | 4.63 | 18 | 25% 
438.7 | 129.02 | 7228.1 | 765.9 | 7.48 | 2777.1 | 308.6 | 4.64 | 18 | 2% 
446.3 | 131.27 | 7429.8 | 782.1 | 7.52 | 2837.9 | 315.3 | 4.65 | 18 | 2% 
454.0 | 133.52 | 7634.2 | 798.3 | 7.56 | 2898.6 | 322.1 | 4.66 | 18 | 2% 
461.6 | 135.77 | 7841.3 | 814.7.| 7.60 | 2959.4 | 328.8 | 4.67 | 18 | 2% 
469.3 138.02 | 8051.1 | 831.1 | 7.64 | 3020.1 | 335.6 | 4.68 | 18 | 25% | 
476.9 | 140.27 | 8263.6 | 847.6 | 7.68 | 3080.9 | 342.3 | 4.69 | 18 | 24 
484.6 | 142.52 | 8478.9 | 864.1 | 7.71 | 3141.6 | 349.1 | 4.70 | 18 | 234 
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DIMENSIONS AND PROPERTIES OF 
COMPOUND COLUMNS 


‘<- 
u 


>! 


H-14-b x 220.3-kilogram 
Special H-Section 


Reinforced 
with Cover Plates 


e-—=-9---- 2! | 


Dimensions in Millimeters 
; Weight | Weight 
Section BF as Re Cover plates Depth ; 
eter oot of Diagonal | Dimen- 
Column | Diameter | sions of 
Width | Thickness Seek . 
Section 
Kg. Pounds eS P H G 
aie 
sss 422.6 284.0 406 31.6 422 586 
eé 432.8 290.8 406 33.1 425 588 
5 442.9 297.6 406 35.1 429 591 358.8 
=es 453.0 304.4 406 36.6 432 593 
SES 463.1 311.2 406 38.1 435 595 
3 = 473.2 318.0 406 39.6 438 598 22.2 
RSS 483.4 324.8 406 41.1 441 600 
Bg “ 493.5 331.6 406 43.1 445 602 
St 503.6 338.4 406 44.6 448 605 378.5 
FF 513.7 345.2 406 46.1 451 607 
“ES 521.3 350.3 432 44.6 448 622 
2... | 582.0 557.5 432 46.1 451 624 
Sz ¢ g| 542.7 364.7 432 47.6 454 627 35.8 
NEES] 553.6 372.0 432 49.1 457 629 
seam | 564.3 | 379.2 432 50.6 460 631 
So w=] 575.0 386.4 432 52.6 464 634 
8 g=| 585.8 393.6 432 54.1 467 636 
meee| 596.6 400.9 432 55.6 470 638 20.5 
Saxe | 607.3 408.1 432 57.1 473 641 
Suze | 618.0 415.3 432 58.6 476 643 
S38] 630.1 423.4 457 57.1 473 658 
S| 641.4 431.0 457 58.6 476 660 
g=7O| 652.9 438.7 457 60.1 479 662 23.9 
SELLS] 664.2 446.3 457 62.1 483 665 
BR E| 075.6 454.0 457 63.6 486 667 
gS ©! 687.0 461.6 457 65.1 489 669 
ESsg| 698.4 469.3 457 - | 66.6 492 672 280.9 
S555] 709.7 476.9 7 68.1 495 674 
OCSs| 721.2 484.6 457 69.6 498 676 


a 


oe 
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Y 
| 
H-14-b x 220.3-kilogram M Reinforced 
Special H-Section _ with Cover Plates 
; 
| i 
¥ 
Axis XX Axis YY 
Weight panes Moment of | Modulus | Radius of |} Moment of | Modulus | Radiusof 
nae Section Inertia of Section | Gyration Inertia of Section | Gyration 
I Ss r 1 ig Ss’ r’ 
Kg Cm.? Cm.‘ Cm.* Cm. Cm.‘ Cm.* Cm. 
422.6 538.8 155,576 7,368 16.99 55,022 2,707 10.11 
432.8 551.7 161,370 7,586 17.09 56,799 2,796 10.14 
442.9 564.6 167,252 7,804 47522 58,577 2,883 10.19 
453.0 577.5 173,225 8,023 A fe Y.. 60,350 2,969 10.21 
463.1 590.5 179,281 8,243 17.42 62,127 3,058 10.26 
473.2 603.4 185,429 8,464 A ASS 7 63,905 3,145 10.29 
483 .4 616.3 191,668 8,685 17.63 ,678 aoe 10.31 
493.5 629.2 197,995 8,908 17.73 67,455 3,220 10.36 
503.6 642.1 204,413 9,133 17.83 69,232 3,407 10.39 
513.7 655.0 210,927 9,357 17.96 71,006 3,494 10.41 
521.3 664.6 213.633 9,544 17.93 79,15] 3,666 10.92 
532.0 678.4 220,550 9,783 18.03 81,282 3.764 10.95 
542.7 692.1 227,564 10,024 18.14 83,409 3,264 10.97 
553.6 705.8 234,677 10,267 18.24 85.540 3,962 11.00 
564.3 719.5 241,895 10,509 18.34 87,672 4,061 11.05 
575.0 aoe 249,208 10,752 18.44 89,803 4,159 1] .07 
585.8 746.9 256,626 10,997 18.54 91,934 4,257 11.10 
596.6 760.6 264,139 11,242 18.64 94,061 4,357 213 
607.3 774.3 271,760 11,489 18.75 96,192 4,456 11.15 
618.0 788.1 279,481 11,737 18.82 98,323 4,554 11.18 
630.1 803.4 284,397 12,023 18.82 110,535 4,836 3 ae 
64) .4 817.9 292,572 12,287 18.92 113,066 4,946 11.76 
652.9 8322.4 300,859 12,551 19.00 115,593 5,057 11.79 
664.2 846.9 309,254 12,816 19.10 118,323 5,167 11.81 
675.6 861.4 317,762 13,082 19.20 120,650 5,278 11.84 
687.0 875.9 326,382 13,35] 19.30 123,181 5,388 11.86 
698.4 890.4 335,115 13,619 19.41 125,707 5,500 11.89 
709.7 905.0 343,960 _ 13,890 19.51 128,238 5,609 11.91 
721.2 919.5 ' 352,921 14,160 19.58 130,764 5,721 11.94 
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DIMENSIONS AND PROPERTIES OF 
BETHLEHEM 14-INCH SPECIAL SECTION 
ROLLED STEEL H-COLUMN 


+ 
) 
i 
| 
¥ 
DIMENSIONS 
Wines ee Dimensions in Millimeters 
Sec- Kg. per D T B W M N G L 
tion | Meter 
H-14-b | 220.3 | 358.8 |! 22.2 378.5 | 35.8 20:51 23:9 3-528 280.9 
PROPERTIES 
i Axis YY 
Weight Axis XX xis 
of Sec- | Area Mo- |Section| Radius| Mo- | Radius! Section 
Number | _ tion, of | ment of} Modu-| of Gy- | ment of| of Gy- | Modu- 
of er Sec- | Inertia] lus ration | Inertia} ration lus 
Section eter | tion 
I S r | Ss’ r’ 
Kg. Cm.2 | Cm.4 | Cm.3 | Cm. | Cm.4 | Cm.3 | Cm. 
H-14-b | 220.3 | 280.8 | 56,962 | 3,176 | 14.25 | 19,505] 10.31 8.33 


Suggestions for Using the Special Section of H-14-b Column in 
Building Up Columns of Large Sectional Areal 
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SITELEL. 4 


SAFE LOADS 
FOR 


BETHLEHEM ROLLED GIRDER 
AND I-BEAMS, H-COLUMNS, 
GIRDER AND I-BEAMS 
USED AS COLUMNS, 

AND COMPOUND 
COLUMNS 


Note.—Tables in both the English System and the 
Metric System will be found in each section of this Bulletin. 


Metric tables are printed on colored paper for con- 
venience of reference. 
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SAFE UNIFORMLY DISTRIBUTED LOADS FOR 
BETHLEHEM I-BEAMS AND GIRDER BEAMS 


The tables on pages 78-85 and 86-91 give the safe uniformly distributed 
_ loads, in tons of 2000 pounds and metric tons of 1000 kilograms, on Bethlehem 
Beams for a maximum fiber stress of 16,000 pounds per square inch and 1200 
kilograms per square centimeter. The tabular loads include the weight of the 
beam, which must be deducted to obtain the net load a beam will support. 


Safe loads for intermediate or heavier weights of beams can be obtained 
from the separate column of corrections, given for each size, which states the 
increase in safe load for each pound increase in weight per foot of beam. 


" If the load is concentrated at the center of the span, the safe load is one- 
half the safe uniformly distributed load for the same span. 


The safe loads on short spans may be limited by the shearing strength of 
the web, instead of by the maximum fiber stress allowed in the flanges. This 
limit is indicated in the tables by heavy cross lines. The loads given above 
these lines are greater than the safe crippling strength of the web and must not 
be used unless the webs are stiffened. In such cases it will generally be advis- 
able to select a heavier beam with a thicker web. Maximum safe shears for all 
beam and girder sections are given on pages 128 and 129. 


It is assumed in the tables that the compression flanges of the beams are 
properly secured against yielding sideways. They should be held in position 
at distances not exceeding 20 times the width of the flange, otherwise the 
allowable safe loads must be reduced as per the following table: 


BEAMS UNSUPPORTED SIDEWAYS 


Unsupported 
Length of Beam 


Greatest Safe 
Load 


Unsupported 
Length of Beam 


Greatest Safe 
Load 


20 flange widths 
30 flange widths 
40 flange widths 


Full tabular load 
7’5 tabular load 
75 tabular load 


50 flange widths 
60 flange widths 
70 flange widths 


7 tabular load 
5 tabular load 
#5 tabular load 


Bethlehem Beams, on account of their much wider flanges, will safely sup- 
port greater loads than Standard Beams on long spans where the beams are 
without lateral support. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 
_. BETHLEHEM GIRDER BEAMS 


IN TONS OF 2000 POUNDS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


30’ G Add | 28”G| Add 26” G Add 
Boe Rach G-2 a ‘h Rach 
in -30-a | G-30 ac -28 c : 3 
Feet Sis Pound Pound ciadint Wines: Pound 
200 180 |Inc.in| 165 |Inc.in}| 160 150 | Inc. in 
Pounds | Pounds | Weight | Pounds | Weight | Pounds | Pounds | Weight 
18 180.75 | 161.87 AA 138.89 Al 128.11 | 117.47 .38 
19 171.24 | 153.35 Al 131.58 39 121.37 | 111.29 .36 
20 162.68 | 145.68 39 =| 125.00 ot 115.30 | 105.72 34 
21 154.93 | 138.74 ot 119.05 39 109.81 | 100.69 32 
22 147.89 | 132.44 .36 113.64 33 104.82 | 96.11 ol 
23 141.46 | 126.68 .o4 108.70 .o2 100.26 | 91.93 .30 
24 135.56 | 121.40 33 104.17 ol 96.08 | 88.10 .28 
25 130.14 | 116.55 ol 100.00 29 92.24] 84.58 27 
26 125.14 | 112.06 30 96.16 .28 88.69 | 81.32 .26 
27 120.50 | 107.91 29 92.60 27 85.41 | 78.31 .29 
28 116.20 | 104.06 28 89.29 26 82.36 | 75.52 24 
29 112.19 | 100.47 20 86.21 20 79.52] 72.91 23 
30 108.45 97.12 .26 83.34 24 76.87 | 70.48 .23 5 
31 104.95 93.99 .20 80.65 24 74.39 | 68.21 22 
32 101.67 91.05 .29 78.13 .23 72.06 | 66.08 21 
33 98.59 88.29 24 75.76 22 69.88 | 64.07 21 
34 95.69 85.70 23 73.53 +, 67.82 | 62.19 .20 
35 92.96 83.25 22 71.43 21 65.88 | 60.41 19 
36 90.38 80.93 Pers 69.45 .20 64.05 | 58.73 19 
37 87.93 78.75 21 67.57 .20 62.32 | 57.15 18 
38 85.62 76.67 21 65.79 19 60.68 | 55.64 18 
39 83.42 74.71 .20 64.10 19 59.13 | 54.22) .17 
40 81.34 72.84 .20 62.50 18 57.65 | 52.86 7 
41 79.35 71.06 19 60.98 18 56.24 | 51.57 2 ley 
42 T7AT7 69.37 19 59.53 a yf 54.90 | 50.34 16 
43 75.66 67.76 18 58.14 okt 53.63 | 49.17 16 
44 73.94 66.22 18 56.82 17 52.41 | 48.06 5 
45 72.30 64.75 7 55.56 16 51.24 | 46.99 5 
46 70.73 63.34 ae 54.35 16 50.13 | 45.97 5 
AT 69.22 61.99 17 53.19 16 49.06 | 44.99 14 
48 67.78 60.70 16 52.09 5 48.04 | 44.05 14 


Safe loads given include weight of beam. 
Maximum fiber stress, 16,000 pounds per square inch. 


CONSOLIDATED STEEL CORPORATION 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 
BETHLEHEM GIRDER BEAMS 


IN TONS OF 2000 POUNDS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


24” G Add for 20” G Add for| 18” G | Add for 
Span, Each Each Each 
in | G-24-a | G-24 | Pound | G-20-a| G-20 | Pound | G-18 | Pound 
Feet Increase Increase Increase 
140 120 in 140 112 in in 
Pounds | Pounds |Weight | Pounds} Pounds} Weight} Pounds} Weight 
12 155.61 | 133.60 | .52 | 130.43 | 104.09 | 44 | 78.59 | .39 
13 143.64 | 123.33 A8 | 120.40] 96.09} .40 72.54 .36 
14 133.38 | 114.52 AS | 111.80 | 89.23 | .37 67.36 34 
15 124.48 | 106.88 42 |104.34 | 83.28] .35 62.87 31 
16 116.71 | 100.20 39 97.82:1.. T3.0T 1 88 58.94 .29 
17 109.84 94.31 37 92.07.| 73:48) 31 55.47 .28 
18 103.74 89.07 39 86.95 | 69.40} .29 52.39 .26 
19 98.28 84.38 33 82.38 | 65.74] .28 49.63 20 
20 93.37 80.16 31 78.26 | 62.46] .26 A7.15 24 
21 88.92 76.35 .30 74.53 | 59.48} .25 44.91 22 
22 84.88 72.88 29 71.14} 56.78 | .24 42.87 Br | 
23 81.19 69.71 ei 68.05 | 54.31] .23 41.00 .20 
24 77.80 66.80 .26 65.22 |) 52.05} 22 39.29 .20 
25 74.69 64.15 25 62.61 | 49.97; .21 Site .19 
26 71.82 61.66 24 60.20 | 48.04] .20 36.27 18 
27 69.16 59.38 .23 57.97 | 46.26] .19 34.93 17 
28 66.69 57.26 .22 55.90:| 44.61] .19 33.68 17 
29 64.39 55.29 .22 53.97 | 43.07] .18 32.52 .16 
30 62.24 53.44 | 52.17 | 41.64] .17 31.43 16 
31 60.24 51.72 .20 50.49 | 40.30] .17 30.42 15 
32 58.35 50.10 .20 48.91 | 39.04] .16 29.47 15 
33 56.58 48.58 .19 47.43 | 37.85 | .16 28.58 14 
34 54.92 47.15 18 46.04 | 36.74] .15 27.74 14 
35 53.35 45.81 18 44.72} 35.69] .15 26.94 13 
36 51.87 44.54 at 43.48 | 34.70} .15 26.20 ibs 
37 50.47 43.33 17 42.30 | 33.76 | .14 25.49 23 
38 49.14 42.19 17 41.19 | 32.87] .14 24.82 12 
39 47.88 41.11 16 40.13 | 32.03} .13 24.18 12 
40 46.68 40.08 16 39.13 | 31.23 283 23.58 12 


Safe loads given include weight of beam. Maximum fiber stress, 16,000 


pounds Pee 


crip a 


er square inch. 
s given above the heavy lines are greater than safe loads for web 


afe ieads given below the dotted line produce deflections exceeding x45 
of the span. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 


BETHLEHEM GIRDER BEAMS 


IN TONS OF 2000 POUNDS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


| as Add for 12"G Add for 
Span, | ; c : Each 
jin G-15-b | G-l5-a | G-15 Pound G-12-a G-12 ‘Donna 
eet ncrease 

140 | 104 “hy 70 55. || Sao 

Pounds | Pounds | Pounds | Weight | Pounds | Pounds | Weight 
10 113.26 | 86.76 62.83 39 17.89 38.40 ol 
11 102.96 | 78.88 97.12 36 43.54 34.91 29 
12 94.38 | 72.30 |. 52.36 33 39.91 32.00 .26 
13 87.12 | 66.74 48.33 30 36.84 29.54 24 
4 80.90 | 61.97 44.88 28 34.21 27.43 22 
15 75.51 | 57.84 41.89 26 31.93 25.60 21 
16 70.79 | 54.23 39.27 29 29.93 24.00 .20 
17 66.62 | 51.04 36.96 .23 28.17 22.59 By 
18 62.92 | 48.20 34.91 22 26.61 21.33 18 
19 59.61 | 45.67 33.07 21 25.21 20.21 ys 
20 56.63 | 43.38 31.42 20 23.95 19.20 .16 
21 53.93 | 41.32 29.92 19 22.81 18.28 15 
22 51.48 | 39.44 28.56 18 21.77 17.45 14 
23 49.24 | 37.72 27.32 Sy) 20.82 16.69 14 
24 47.19 | 36.15 26.18 16 19.95 16.00 13 
25 45.30 | 34.71 25.13 16 19.16 15.36 13 
26 43.56 | 33.37 24.17 15 18.42 14.77 12 
27 41.95 | 32.13 23.27 15 17.74 14.22 12 
28 40.45 | 30.99 22.44 14 17.10 13.71 Ll 
29 39.05 | 29.92 21.67 14 16.51 13.24 At 
30 37.75 | 28.92 20.94 13 15.96 12.80 10 
31 36.54 | 27.99 20.27 13 15.45 12.39 10 
32 39.39 | 27.11 19.63 12 14.97 12.00 LO 
33 34.32 | 26.29 19.04 12 14.51 11.64 10 
34 33.31 | 25.52 18.48 12 14.09 11.29 -09 
35 32.36 | 24.79 17.95 ll 13.68 10.97 09 


Safe loads given include weight of beam. Maximum fiber stress, 16,000 


pounds per square inch. 


Load given above the heavy line is greater than a safe load for web 


crippling. 


afe loads given below the dotted lines produce deflections exceeding 335 


of the span. 


; 
; 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 
BETHLEHEM GIRDER BEAMS 


IN TONS OF 2000 POUNDS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


10” G | Add for 9"G Add for 8" G Add for 
———1| Each ——-| Each — | Each 
Span | G-10 Pound | Span, G-9 Pound G-8 Pound 
in |————| Increase in — Increase }——-———| Increase 
Feet 44 in Feet 38 in 32.5 in 
Pounds | Weight Pounds | Weight | Pounds | Weight 
10 26.05 .26 5 40.50 AT 30.51 42 
gE 23.68 24 6 33.75 .o9 25.42 BS 355 
12 21.71 mee 7 28.93 04 21.79 .00 
13 20.04 .20 8 25.31 .29 19.07 .26 
14 18.61 .19 9 22.50 .26 16.95 woe 
15 Ti.3% ley 10 20.25 sw 15.25 Be 
16 16.28 .16 ll 18.41 21 13.87 .19 
17 15.32 15 12 16.88 .20 42.71 Ai ig 
18 14.47 15 13 15.58 18 ai.¢0 .16 
19 13.71 14 14 14.47 17 10.90 15 
20 13.03 13 15 13.50 16 10.17 14 
21 12.40 12 16 12.66 15 9.53 13 
we 11.84 1 ie 17 11.91 14 8.97 12 
23 11.33 ll 18 11.25 13 8.47 12 
24 10.85 sa% 19 10.66 12 8.03 11 
25 10.42 .10 20 10.13 12 7.63 10 
26 10.02 .10 ze 9.64 ll 7.26 10 
4 9.65 .10 22 9.21 ll 6.93 09 
28 9.30 .09 23 8.80 10 6.63 09 
29 8.98 .09 24 8.44 10 6.36 08 
30 8.68 .09 25 8.10 09 6.10 08 
31 8.40 .08 26 7.79 09 
oa 8.14 .08 ot 7.50 09 
33 7.89 .08 28 7.23 .08 
34 7.66 .08 29 6.98 .08 
35 7.44 .07 30 6.75 .07 


Safe loads given include weight of beam. Maximum fiber stress, 16,000 
pounds per square inch. 
; oa given above the heavy lines are greater than safe loads for web 
crippling. 
afe loads given below the dotted lines produce deflections exceeding 345 
of the span. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 


BETHLEHEM I-BEAMS 
IN TONS OF 2000 POUNDS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


Add Add Add 

30” I for [Each 28" I for Each 26” I for Each 

Span, Pound Pound |———————; Pound 

in B-30 Increase B-28 Increase B-26 Increase 
Feet in in —_— in 

120 Pounds} Weight |105 Pounds} Weight |90 Pounds| Weight 
18 103 .50 44 84.95 Al 67.86 .38 
“19 98.05 Al 80.48 .39 64.29 36 
20 93.15 .39 76.46 387 61.07 34 
21 88.71 37 72.82 35 58.16 32 
22 84.68 36 69.51 33 55.52 31 
23 81.00 34 66.49 32 53.11 30 
24 77.62 33 63.72 31 50.89 28 
25 74.52 31 61.17 29 48 . 86 27 
26 71.65 30 58.81 28 46.98 26 
27 69 .00 29 56.64 27 45.24 25 
28 66.54 28 54.61 26 43 .62 24 
29 64.24 27 o2.4a 25 42.12 23 
30 62.10 26 50.97 24 40.71 23 
31 60.10 25 49 .33 24 39.40 22 
32 58.22 25 47.79 23 38.17 21 
33 56.45 24 46.34 22 37.01 21 
34 54.79 23 44.98 22 35.92 20 
35 53.23 22 43.69 21 34.90 19 
36 51:75 22 42.48 20 33.93 19 
37 50.35 21 41.33 20 33.01 18 
38 49 .03 21 40.24 19 32.14 18 
39 47.77 20 39.21 19 31.32 17 
40 46 .57 20 38.23 19 30.54 17 
41 45 .44 19 37.30 18 29:79 17 
42 44.36 19 36.41 18 29.08 16 
43 43.33 18 35.56 17 28.41 16 
44 42 .34 18 34.75 17 27.76 15 
45 41.40 17 33.98 16 27.14 15 
46 40.50 17 33.24 16 26.55 15 
47 39.64 17 32.54 16 25.99 14 
48 38.81 16 31.86 15 25.45 14 


Safe loads given include weight of beam. Maximum fiber stress, 16,000 
pounds per square inch. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 


BETHLEHEM I-BEAMS 
IN TONS OF 2000 POUNDS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


24” I Add for 20’ I Add for 
Each Each 

Span, |b o4a| B-24 | Pound B-20-a B-20 Pound 

ee Increase Increase 
84 73 in 82 72 69 64 59 in 

Pounds} Pounds| Weight |Pounds | Pounds| Pounds} Pounds| Pounds} Weight 
12 88.22 | 77.45 52 69.33 | 65.18 | 56.40 | 54.32 | 52.10 44 
13 81.43 | 71.49 48 63.99 | 60.17 | 52.06 | 50.14 | 48.09 .40 
14 75.62 | 66.38 45 59.42 | 55.87 | 48.34 | 46.56 | 44.65 Bt 
15 70.58 | 61.96 42 55.46 | 52.14 | 45.12 | 43.45 | 41.68 .35 
16 66.16 | 58.08 .39 51.99 | 48.88 | 42.30 | 40.74 | 39.07 .33 
17 62.27 | 54.67 37 48.94 | 46.01 | 39.81 | 38.34 | 36.77 31 
18 58.81 | 51.63 .35 46.22 | 43.45 | 37.60 | 36.21 | 34.73 .29 
19 55.72 | 48.91 nH 5 43.78 | 41.17 | 35.62 | 34.31 | 32.90 .28 
20 52.93 | 46.47 31 41.60 | 39.11 | 33.84 | 32.59 | 31.26 26 
21 50.41 | 44.26 30 39.61 | 37.25.]) 32.23 | 31.04 | 29.77 25 
22 48.12 | 42.24 29 37.81 | 35:55 | 30.76 | 29.63 | 28.42 24 
23 46.03 | 40.41 27 36.17 | 34.01 | 29.42 | 28.34 | 27.18 23 
24 44.11 | 38.72 26 34.66 | 32.59 | 28.20 | 27.16 | 26.05 22 
25 42.35 | 37.17 25 33.28 | 31.29 | 27.07 | 26.07 | 25.01 21 
26 40.72 | 35.74 24 32.00 | 30.08 | 26.03 | 25.07 | 24.04 20 
27 39.21 | 34.42 23 30.81 | 28.97 | 25.07 | 24.14 | 23.15 19 
28 37.81 | 33.19 22 29).72. | 27.935) 2447} 2328233 19 
29 36.50 | 32.05 22 28.69 | 26.97 | 23.34 | 22.48 | 21.56 18 
30 35.29 | 30.93 21 27.73 | 26.07 | 22.56 | 21.73 | 20.84 17 
31 34.15 | 29.98 20 26.84 | 25.23 | 21.83 | 21.03 | 20.17 17 
32 33.08 | 29.04 20 26.00 | 24.44 | 21.15 | 20.37 | 19.54 16 
33 32.08 | 28.16 19 25.21 | 23.70 | 20.51 | 19.75 | 18.94 16 
34 31.14 | 27.33 19 24.47 | 23.00 | 19.90 | 19.17 | 18.39 15 
35 30.25 | 26.55 18 23.77. 1°22:35 | 1934-6 18:62) 2786 15 
36 29.41 | 25.82 17 23.22 | 21.573 | 98380.) 18244 hy 1337 15 
37 28.61 | 25.12 | cae 22.48 | 21.14 | 18.29 | 17.62 | 16.90 14 
38 27.86 | 24.46 17 21.89 | 20.58 | 17.81 | 17.15 | 16.45 14 
39 27.14 | 23.83 16 21.33 | 20.06 | 17.35 | 16.71 | 16.03 13 
40 26.47 | 23.23 16 20.80 | 19.55 | 16.92 | 16.30 | 15.63 13 


Safe loads given include weight of beam. Maximum fiber stress, 16,000 
pounds per square inch. 


_ Loads given above the heavy lines are greater than safe loads for web 
crippling. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 
BETHLEHEM I-BEAMS 
IN TONS OF 2000 POUNDS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


wv ” 

=i he Add to ue Add for 

Span, Each Eachy 
Ye B-18 ee B-15-b | B-15-a B-15 | Pound 

Feet Increase Increase 

59 54 48.5 in 71 54 46 Al 38 in 

Pounds) Pounds Pounds) Weight | Pounds) Pounds) Pounds, Pounds) Pounds) Weight 
12 43.62 | 41.58 | 39.42 .39 47.18 | 36.15 | 28.73 | 27.06 | 26.23 .33 
13 40.26 | 38.38 | 36.39 . 36 43.55 | 33.37 | 26.52 | 24.98 | 24.21 .30 
14 37.39 | 35.64 | 33.79 34 40.44 | 30.99 | 24.62 | 23.19 | 22.48 .28 
15 34.90 | 33.26 | 31.54 .31 37.75 | 28.92 | 22.98 | 21.65 | 20.98 oon 
16 32.71 | 31.18 | 29.56 .29 35.39 | 27.11 | 21.55 | 20.30 | 19.67 . 26 
17 30.79 | 29.35 | 27.83 .28 33.30 | 25.52 | 20.28 | 19.10 | 18.51 Be 
18 29.08 | 27.72 | 26.28 .26 31.45 | 24.10 | 19.15 | 18.04 | 17.49 .22 
19 27.55 | 26.26 | 24.90 .25 29.80 | 22.83 | 18.14 | 17.09 | 16.56 .21 
20 26.17 | 24.95 | 23.65 24 28.31 | 21.69 | 17.24 | 16.24 | 15.74 .20 
21 24.93 | 23.76 | 22.53 .22 26.96 | 20.66 | 16.42 | 15.46 | 14.99 .19 
22 23.79 | 22.68 | 21.50 .21 25.74 | 19.72 | 15.67 | 14.76 | 14.31 .18 
23 22.76 | 21.70 | 20.57 .21 24.62 | 18.86 | 14.99 | 14.12 | 13.68 17 
24 21.81 | 20.79 | 19.71 .20 23.59 | 18.07 | 14.36 | 13.53 | 13.11 .16 
25 | 20.94 | 19.96 | 18.92 .19 22.65 | 17.35 | 13.79 | 12.99 | 12.59 .16 
26 20.13 | 19.19 | 18.19 .18 21.78 | 16.68 | 13.26 | 12.49 | 12.11 mp 
27 19.39 | 18.48 | 17.52 PB te f 20.97 | 16.07 | 12.77 | 12.03 | 11.66 15 
28 18.69 | 17.82 | 16.&9 17 20.22 | 15.49 | 12.31 | 11.60 | 11.24 14 
29 18.05 | 17.21 | 16.31 .16 19.52 | 14.96 | 11.89 | 11.20 | 10.85 14 
30 17.45 | 16.63 | 15.77 .16 18.87 | 14.46 | 11.49 | 10.82 | 10.49 .13 
31 16.88 | 16.10 15.26 215 18.26 | 13.99 | 11.12 | 10.47 | 10.15 13 
32 16.36 | 15.59 | 14.78 ap 8 17.69 | 13.56 | 10.77 | 10.15 9.84 .12 
33 15.86}, 15.12 | 14.33 .14 17.16 | 13.15 | 10.45 9.84 9.54 .12 
34 15.40 | 14.68 | 13.91 14 16.65 | 12.76 | 10.14 9.55 9.26 12 
35 14.96 | 14.26 | 13.52 SR 16.18 | 12.39 9.85 9.28 8.99 a) | 
36 14.54 | 13.86 | 13.14 me 15..73 | 12.05 9.58 9.02 8.74 Be i | 
37 14.15 | 13.49 | 12.78 .13 15.30 | 11.72). 9-732 8.78 8.51 Pye 
38 13.77 | 13.13 | 12.45 .12 14.90 | 11.42 9.07 8.55 8.28 .10 
39 13.42 | 12.79 | 12.13 2 14.52 | 11.12 8.84 8.33 8.07 .10 
40 13.09 | 12.47 | 11.83 .12 14.15 | 10.84 8.62 8.12 7.87 .10 


Safe loads given include weight of beam. Maximum fiber stress, 16, 000 
pounds per square inch. 
d given above the heavy line exceeds safe load for web crippling. 

Safe loads given below the dotted lines produce deflections exceeding 35 of 


the span. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 
BETHLEHEM I-BEAMS 

IN TONS OF 2000 POUNDS 

BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


= Add for 
: 12” I Each 
| Pound 
Span,| B-12-a B-12 In- 
in crease 
Feet 36 32 28.5 in 
Pounds | Pounds | Pounds | Weight 
9 26.59 22.57 21.36 .35 
10 23.93 20.31 19:22: ey! 
ll 21.76 18.46 17.47 .29 
12 19.94 16.92 16.02 .26 
13 18.41 15.62 14.79 24 
14 17.09 14.51 13.73 ons 
15 15.95 13 .54 12.81 eri 
16 14.96 12.69 12.01 .20 
17 14.08 11.95 EES 19 
18 13.30 11.28 10.68 Be af 
19 12.60 10.69 10.12 Bi or: 
20 11.97 10.15 9.61 .16 
21 11.40 9.67 9.15 a5 
22 10.88 9.23 8.74 14 
3 10.41 8.83 8.36 14 
24 9.97 8.46 8.01 ja 
25 9.57 8.12 7.69 13 
26 9.20 7.81° 7.39 .12 
at 8.86 7.52 BS be 12 
28 8.55 7:25 6.86 ee! 
29 8.25 7.00 6.63 eS) 
30 7.98 6.77 6.41 mG | 
31 7.72 6.55 6.20 .10 
32 7.48 6.35 6.01 10 
33 pie $ 6:15; 5.82 .10 
34 7.04 5.97 5.65 .09 
35 6.84 5.80 5.49 .09 


10’ I 
B-10 
28.5 23.5 
Pounds | Pounds 
15.95 14.57 
14.35 13.11 
13.05 11.92 
11.96 10.92 
11.04 10.08 
10.25 9.36 
9.57 8.74 
8.97 8.19 
8.44 Lite 
7.97 7.28 
TiS 6.90 
7.18 6.55 
6.84 6.24 
6.52 5.96 
6.24. 5.70 
5.98 5.46 
5.74 5.24 
eA 5.04 
5.32 4.86 
ope 4.68 
4.95 4.52 
4.78 4.37 


Add for 
Each 
Pound 
In- 
crease 


in 
Weight 


Safe loads given include weight of beam. Maximum fiber stress, 16,000 


pounds per square inch. . 


Safe loads given below the dotted lines produce deflections exceeding 


zéo Of the span. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 
BETHLEHEM ROLLED GIRDER BEAMS 


IN METRIC TONS OF 1000 KILOGRAMS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


30” G 28”G 26” G 24” G 

Span Span 

in in 
Meters | G-30-a; G-30 G-28 | G-26-a| G-26 |G-24-a| G-24 | Meters 

297.6 | 267.9 | 245.6 | 238.1 | 223.2 | 208.3 | 178.6 
Kg Kg Kg Kg. Kg Kg Kg 

SE Pe Mee Se Pe pe 124.74) 110.16)....... 5.0 

8.5.4 Te ae 134.08} 123.67) 113.40} 100.14] 85.98) 5.5 

6.0 | 159.95] 143.24] 122.91] 113.36} 103.95) 91.80) 78.82} 6.0 

6.5 | 147.64) 132.22] 113.45) 104.64] 95.95) 84.74] 72.76} 6.5 

7.0 | 137.10} 122.77] 105.35} 97.17] 89.10) 78.68) 67.56) 7.0 

t.0 127.96] 114.59} 98.32} 90.69} 83.16} 73.44) 63.05 tw 

8.0 | 119.96] 107.43] 92.18} 85.02) 77.96} 68.85} 59.11; 8.0 

8.5 | 112.90] 101.11] 86.76} 80.02) 73.37] 64.80) 55.64 8.5 

9.0 | 106.63) 95.49] 81.94] 75.58} 69.30] 61.20) 52.55) 9.0 E 

9.5 | 101.02} 90.47) 77.62) 71.60) 65.65) 57.98} 49.78) 9.5 

10.0 95.97| 85.94] 73.74) 68.02) 62.37) 55.08} 47.29) 10.0 

10.5 91.40} 81.85] 70.23) 64.78} 59.40) 52.46} 45.04) 10.5 

11.0 87.24) 78.13} 67.04] 61.83} 56.70} 50.07) 42.99) 11.0 

11.5 83.45] 74.73] 64.12} 59.15] 54.23) 47.89) 41.12) 11.5 

12.0 79.97| 71.62} 61.45] 56.68) 51.97) 45.90) 39.41) 12.0 

12.5 76.78) 68.75} 58.99 54. 41] 49.89} 44.06} 37.83) 12.5 

13.0 73.82} 66.11] 56.73] 52.32} 47.98} 42.37) 36.38) 13.0 
13.5 71.09} 63 66| 54.62} 50.38} 46.20) 40.80) 35.03) 13.5 
14.0 68.55) 61.39] 52.67] 48 = 44.55} 39.34) 33.78) 14.0 1 
14.5 66.19] 59.27) 50.86] 46.91] 43.01) 37.99) 32.61; 14.5 1 
15.6 63 98) 57.201 49:16) \45n35i vee SES ie eels 15.0 

155 61.92) 55. 48h. -€7, SOR bore hat ena ene eee 15.5 

16.0 59: OG) S35 Ty oi. oa Shad ee Be coe ceee ak eee 16.0 


Safe loads given below the dotted lines produce deflections exceeding 
sto of the span. 

Safe loads given include weight of beam. 

Maximum fibre stress, 1,200 kilograms per square centimeter. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 
BETHLEHEM ROLLED GIRDER BEAMS 


IN METRIC TONS OF 1000 KILOGRAMS 


BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


20”G 18” G 15”G 
Span Span 
in in 
Meters G-20-a G-20 G-18 G-15-b G-15-a G-15 Meters 
208.3 Kg.|166.7 Kg.|136.9 Kg.|208.3 Kg.|154.8 Kg.|108.6 Kg 
Ves RS AS eerie SP rencn, ae EVP BRIN Oo ak Tee oncees 3.0 
pe TU Sea any Ginny PRO! BOBS Rm ee Uy 95.45 | 73.12 52.95 3.5 
4.0 115.42 | 92.12] 69.54] 83.52] 63.98 | 46.33 4.0 
4.5 102.59 | 81.88 | 61.82 | 74.24 | 56.87] 41.18 4.5 
5.0 92.33 73.69 55.63 | 66.82 | 51.19 | 37.07 5.0 
55 83.94 | 66.99; 50.58 | 60.74] 46.53 33.70 5:5 
6.0 76.95 61.41 46.36 | 55.68 | 42.66 | 30.89 6.0 
6.5 71.03 56.69 | 42.80] 51.40] 39.37] 28.51 6.5 
7.0 65.95 52.64 | 39.74] 47.73 | 36.56 | 26.48 7.0 
7.5 61.56 | 49.13 | 37.09 | 44.54 | 34.12 | 24.71 aD 
8.0 S771 46.06 | 34.77] 41.76| 31.99 | 23.17 8.0 
8.5 54.31 43.35 | 32.73 | 39.30 | 30.11 | _ 21.80 8.5 
9.0 51.30 | 40.94 | 30.91 37.12 | 28.44] 20.59 9.0 
9.5 48.60 | 38.79 | 29.28} 35.17 | 26.94] 19.51 9.5 
10.0 46.17 36.85 | 27.82 | 33.41 25.59 18.53 10.0 
10.5 43.97 | 35.09 | 26.49 | 31.82 | 24.37 17.65 10.5 
11.0 en OT 1°°S3700 | 25:29: + SO587 1 « 23.27 16.85 11.0 
W.5 | 40.15 | 32.04) 24.19} 29.05 | 22.25 16.12 11.5 
12.0 38.47 | 30.71 VS Oe bl 0 My tas Ney Dep ee eae a 12.0 
12:5 Pc Ig ie BS ae DS 5 Re a) ees, eee 12.5 


_ Safe loads given include weight of beam. Maximum fiber stress, 1,200 
kilograms per square centimeter. 


Safé loads given below the dotted lines produce deflections exceeding 
geo Of the span. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 
BETHLEHEM ROLLED GIRDER BEAMS 


IN METRIC TONS OF 1000 KILOGRAMS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


12 GS 10” G 9"G 8’ G 

Span Span 

in G-12-a G-12 G-10 - G-9 G-8 in 
Meters Meters 

104.2 Kg.| 81.9 Kg. | 65.5 Kg. | 56.6 Kg. | 48.4 Kg. 

OB hss ack ke OC eee 23.89 18.00 2.5 
3.0 47.09 37.76 25.61 19.91 15.00 3.0 
3.5 40.36 32.36 21.95 17.07 12.86 3:5 
4.0 35.32 28.32 19.21 14.93 11.25 4.0 
4.5 31.39 25.17 17.08 13.27 10.00 4.5 
5.0 | 28.25 | 22.65 | 15.37 | 11.95 | 9.00 | 5.0 
5.5 25.68 20.59 13.97 10.86 8.18 5.5 
6.0 23 .54 18.88 12.81 9.96 7.50 6.0 
6.5 21.73 | 17.43 | 11.82 9.19 6.92 6.5 
7.0 20.18 16.18 10.98 8.53 6.43 7.0 
7.5 18.83 15.10 10.25 7.96 6.00 7 
8.0 17.66 14.16 9.61 7.47 5.63 8.0 
8.5 16.62 13.33 9.04 BEM. Aitpe er sw iaaes 8.5 
9.0 15.70 12.59 8.54 ie Syn ae 9.0 
9.5 14.87 11.92 B06 Oly os See eee ae 9.5 
10.0 14.13 11:88. ko ee Se SST 10.0 
10.5 13.45 ROTO ts Se oes Be CRS ME 10.5 


Safe loads given include weight of beam. Maximum fibre stress, 1,200 — 
kilograms per square centimeter. 

Safe loads given below the dotted lines produce deflections exceeding 
sz0 of the span. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 


BETHLEHEM I-BEAMS 


IN METRIC TONS OF 1000 KILOGRAMS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


30” I} 28” I | 26” I 24!” I 20" J 
Span . Span 
in | B-30 | B-28 | B-26 |B-24-a B-24 B-20-a in 
Meters Meters 
178.6 | 156.3 | 133.9 | 125.0 | 123.5 | 108.6 | 122:0 107.2 
Kg. | Kg g g. | Kg. | Kg g g 
no URE eR Eee Peete inae (Siienae) (erie ara BOTS ove any 3.0 
AS Shes City ats Sees (ee | ea 7's Be |, VOaMes 8-5 
UE ete See pi des wa ons yf Te © | aR sg 61.35| 57.68) 4.0 
gt LORE) Pa ghee Recene i aeen 65 38-587. 54.58i SE. 277 4.5 
NG 1 See aad SB iy £4 49.08; 46.14) 5.0 
LE are 82.01) 65.50) 56.78) 53.41] 49.84) 44.61] 41.95} 5.5 
6.0 | 91.59 75.18 60.05) 52.05) 48.96; 45.69] 40.90} 38.45) 6.0 
6.5 | 84.54) 69.40) 55.43) 48.04) 45.20) 42.17) 37.75| 35.49) 6.5 
7.0 | 78.50) 64.44) 51.47| 44.61] 41.97} 39.16} 35.05) 32.96] 7.0 
7.5 | 73.27) 60.14 48.04) 41.64) 39.17] 36.55) 32.72] 30.76) 7.5 
8.0 | 68.69) 56.38) 45.03) 39.03) 36.72| 34.27] 30.67) 28.84) 8.0 
8.5 | 64.65) 53.07| 42.38) 36.74) 34.56] 32.25) 28.87| 27.14) 8.5 
9.0 | 61.06 50.12 40.03) 34.70) 32.64) 30.46] 27.26) 25.63) 9.0 
9.5 | 57.85) 47.48) 37.92) 32.87) 30.92| 28.86) 25.83] 24.29) 9.5 
10.0 | 54.95) 45.11) 36.03) 31.23} 29.38] 27.41) 24.54] 23.07] 10.0 
10.5 | 52.34) 42.96) 34.31] 29.74) 27.98] 26.11] 23.37) 21.97] 10.5 
11.0 | 49.96) 41.01) 32.75] 28.39] 26.71| 24.92} 22.31} 20.97] 11.0 
11.5 | 47.79| 39.22) 31.33) 27.15) 25.55]. 23.84) 21.34) 20.06) 11.5. 
12.0 | 45.79 37.59) 30.02) 26.02} 24.48] 22.84) 20.45] 19.23) 12.0 
12.5 | 43.96) 36.09) 28.82) 24.98} 23.50} 21.93) 19.63] 18.46} 12.5 
eee aes) 34. 70) 22.71) 24.02) 22.60] 31.09); 5.0 o) eee, 13.0 
Sera rk) 39,41) 26:69| 23.13). 21.76). 20.31). ....2.chi.<ccks 23.5 
See eet 2. oo) 25.73) 22.31) 20.98). 19:58)... eeu cc. 14.0 
Meerut WO Sh. 12) 24.85). 2]. coe lied ea|e cv acccfonee on. 14.5 
a aT, 24 Olt. os eo cbs ea cee ale ccc decdoeeawa. 15.0 


Safe loads given include weight of eG Maximum fibre stress, 1200 
kilograms per square centimeter. 
e loads given below the dotted fines produce deflections exceeding 
geo of the span. 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 


BETHLEHEM I-BEAMS 
IN METRIC TONS OF 1000 KILOGRAMS 


BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


20" I 18” I 16° 7 
Span 
in B-20 B-18 B-15-b | Span 
Meters ers 
102.7 | 95.2 | 87.8 | 87.8 | 80.4 | 77.4 | 72.2 | 105.7 | Meters 
Kg. Kg. Kg. | Kg. | Kg. Kg Kg. | Kg. 
26 1 79:88 beste 61-76. oo Ae 66.80 | 2.5 
3.0 | 66.54 | 64.09)...... 61.471 49.06 ced 55.67 | 3.0 
3.5 | 57.03 | 54.93]...... 44.11] 42.05] 41.20)...... 47.72 | 3.5 
4.0 | 49.91 | 48.07] 46.10] 38.60] 36.79| 36.05|...... 41.95) cae 
4.5 | 44.36 | 42.72] 40.98] 34.31] 32.70] 32.04] 31.01/ 37.11 | 4.5 
5.0 | 39.92 | 38.45] 36.88] 30.88] 29.43] 28.84] 27.91] 33.40| 5.0 
5.5 | 36.29 | 34.96] 33.53| 28.07] 26.76] 26.22] 25.371 30.37| 5.5 
6.0 | 33.27 | 32.04] 30.73] 25.73] 24.53] 24.03] 23.26] 27.84! 6.0 
6.5 | 30.71 | 29.58] 28.37| 23.75] 22.64] 22.18] 21.47] 25.69| 6.5 
7.0 | 28.52 | 27.47] 26.34] 22.06] 21.02] 20.60] 19.93] 23.86 | 7.0 
7.5 | 26.62 | 25.63] 24.59] 20.59] 19.62] 19.23] 18.60] 22.27| 7.5 
8.0 | 24.95 | 24.03] 23.05! 19.30] 18.40] 18.03| 17.44| 20.88 | 8.0 
8.5 | 23.48 | 22.62] 21.69] 18.16] 17.31| 16.96] 16.42] 19.65 | 8.5 
9.0 | 22.18 | 21.36] 20.49] 17.16] 16.35] 16.02] 15.50| 18.56 | 9.0 
9.5 | 21.01 | 20.24] 19.41] 16.25] 15.49] 15.18] 14.69] 17.58 | 9.5 
10.0 | 19.96 | 19.23] 18.44] 15.44] 14.72] 14.42] 13.95] 16.70 | 10.0 
10.5 | 19.01 | 18.31] 17.56] 14.70| 14.02] 13.73| 13.29] 15.91 | 10.5 
11.0 | 18.15 | 17.48] 16.76] 14.04] 13.38] 13.11] 12.68| 15.18 | 11.0 
11.5 | 17.36 | 16.72] 16.03] 13.43] 12.80] 12.54] 12.13]....... 11.5 
12.0 | 16.64 | 16.02] 15.37] 12.87| 12.26] 12.02] 11.63I....... 12.0 


Safe loads given include weight of beam. 


kilograms per square centimeter. ; 
afe loads given below the dotted lines produce deflections exceeding 335 


of the span. 


Maximum fibre stress, 1,200 
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SAFE LOADS UNIFORMLY DISTRIBUTED FOR 


_ BETHLEHEM I-BEAMS 
IN METRIC TONS OF 1000 KILOGRAMS 
BEAMS BEING SECURED AGAINST YIELDING SIDEWAYS 


15” I 12” I 10" I 
Span Span 
GDR B-15 B-l2a|_ B-12 B-10 = 
95.2|80.4| 68.5] 61.0]56.6| 53.6] 47.6| 42.4] 42.4| 35.0 
Kg. | Kg. | Kg. | Kg. | Kg. | Kg. | Kg. | Kg. | Kg. | Kg. 


Meters Meters 


ee “UNE | Daa aateig'y Bee 29.96)..... 21.17|19.34 
59.78/51 .18/40.68).....]..... 28 . 24/23 .96)..... 16.94|15 .47 
; .90)31.93)..... 23.53/19 97/18 .90)14.11/12.89 
39.85/36. 56|29 . 05/27 .37|26.53|20.17|17. 12/16. 20)12.10)11.05 
34.87/31 .99|25 .42|23 . 95/23 . 21/17 .65/14.98)14.17|10.59| 9.67 
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Safe loads given include weight of beam. Maximum fibre stress, 1,200 
kilograms per square centimeter. 
e loads given below the dotted lines produce deflections exceeding 345 
of the span. 


92 CONSOLIDATED STEEL CORPORATION 


EXPLANATION OF TABLES OF SAFE LOADS 
FOR BETHLEHEM ROLLED STEEL 
H-COLUMNS 


The superiority of steel columns over columns of any other material is 
so well understood and recognized as to need no comment. Cast iron columns 
are sometimes used solely on the score of cheapness because of the relatively 
greater cost of riveted steel columns—the only kind of steel columns heretofore 
obtainable; but in buildings of anything more than the most moderate height, 
or wherever stiffness of frame and absolute security are essential, steel columns” 
are employed exclusively. 

Bethlehem Rolled Steel H-Sections reduce the cost of steel columns to such 
an extent that they can be used for all purposes with economy. These rolled 
steel columns provide all the desired qualities of safety and reliability at a cost 
less than that of any other form of steel column and at a cost as low or even less 
than cast iron. 

For very short lengths the compressive strength of structural steel of 
standard quality is the same as its tensile strength. As the length increases the 
compressive strength diminishes. A short column has a practically uniform 
compressive strength for all lengths less than about fifteen times its least diam- 
eter; but for greater lengths the strength decreases, the decrease being a func- 
tion of the length of the column and the radius of gyration of the section in the 
direction of its least resistance to bending. Conforming to these conditions, 
the safe allowable stress, in pounds per square inch, on square ended columns 
of medium steel used for buildings is given by the following formula: 


13,000 pounds for lengths under 55 radii of gyration, 
16,000 — 55 ‘ for lengths over 55 radii of gyration, 


in which / = unsupported length of column and r = least radius of gyration, 
both in inches. ; 

The safe strength of steel columns given by this formula agrees in a satis- 
factory manner with the available experimental data on the subject. In addi- 
tion it is of correct theoretical form. It represents a straight line which be- 
comes tangent to the curve of Euler’s Formula for very long columns and fixes 
a maximum limit of stress for columns of relatively short length. The safe 
stress allowed on steel columns by this rule corresponds to the safe stress usu- 
ally allowed for beams and girders in buildings. Columns proportioned in 
accordance with this formula have the same proper degree of safety as the 
beams and girders which they support, thus maintaining a symmetrical propor- 
tion of all parts of the structure. 
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A comparison of this formula with the column formulas specified by the 
building laws of the principal cities in the United States is shown by the dia- 
gram herewith, from which it will be seen that it represents about an average 
of general practice. 


COMPARISON OF 
FORMULAS FOR STEELCOLUMNS 
FOR BUILDINGS 
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VALUES OF RATIOS ort 


A riveted column, having the metal in its shaft injured and weakened by the 
punching of numerous rivet holes, is liable to fail under a less load than a rolled 
column in which the shaft is devoid of rivets. The formula does not take into 
consideration this advantage in favor of the rolled steel column sections. It 
represents only the best current practice in general steel column design and is 
not limited to columns of special or superior shape. 

Safe loads computed by this formula are given in the tables on pages 100- 
107 and 114-121 for all the sizes of Bethlehem Rolled H-Columns and on pages 
96-99 and 110-113 for Bethlehem I-Beams and Girder Beams when used as 
columns. The column required for any given load and length is readily selected 
from these tables. 

The unsupported length of a column should not exceed 150 radii of gyra- 
tion, which is the limit of length for which safe loads are given in the tables. 
In the best practice the unsupported length of a column is frequently required: 
not to exceed 125 times the least radius of gyration; this latter limit is indi- 
cated in the tables by zigzag lines. 


94 | CONSOLIDATED STEEL CORPORATION 


An example is given on page 95 showing the method of selecting rolled 
H-column sections for buildings, to which reference should be made. 
Wherever possible it is desirable to provide for the given range of loads by 
selecting the different weights required from the variations in size offered by 
columns of the same section. Columns thus selected can be obtained from the 
same rolling, thereby avoiding delay in delivery. 

Abutting sections of columns, in addition to having machine squared ends, 
should be connected by splices of sufficient size to maintain the continuity of 
section required for preserving the rigidity of the steel frame work of the build- 
ing or structure. The method of splicing column sections and the manner of 
connecting beams and girders are shown by the illustrations on page 157. 
Weights given of the various column sections do not include splices or connec- 
tions of any kind. 

The safe loads given in the tables are for concentric or symmetrical loading. 
When the loads are not centrally or symmetrically applied, bending is pro- 
duced in the column, the effect of which must be considered. The unbalanced 
bending moment of the eccentric loads about the center of the column, in 
inch-pounds, divided by the section modulus of the column in the direction of 
bending gives the stress in pounds per square inch produced by the bending. 
The load on the column produces a uniform compressive stress over the whole 
cross section to which the bending stress must be added. The sum is the maxi- 
mum stress on the extreme fibers of the column section. 

The maximum fiber stress due to direct load and bending must not be more 
than 25 per cent in excess of the permissible stress on the column, for the given 
length, obtained from the formula for concentric loading, otherwise the section 
of the column must be increased until this limit is not exceeded. 

The section modulus about each principal axis for all the sections of rolled 
H-columns is given in the tables of their properties on pages 52-59 and 60-67, 
by means of which the effect of eccentric loading is easily calculated and con- 
sidered in the above manner. 
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METHOD OF SELECTING 
BETHLEHEM ROLLED H-COLUMNS 
. FOR BUILDINGS 


EXAMPLE 
For illustration, the interior columns of an actual 16-story building are 
taken as an example. The story heights and the loads on the columns are 
given in the following table: 


H-Column Section Required 
Height S 
Oo a Dimensions in Inches | Weight 
Story Story, | Column of : 
F z T "| Safe Section.| Section 
mt gor Load, Pounds | Number 
Tons D td B per 
Foot 

16th 12 27 55.0} TK) % 8.00 | 31.5 | H-8 
15th 13 53 81.5 834 le | 8.12 48 .0 H-8 
14th 14 79 

13th | 13 104 | 132.2 | 103% | 13% | 10.12| 71.0| H-10 
12th 13 128 

11th 13 151 174.8 | 124% XK 12.08 91.5 H-12 
10th 13 174 

9th 13 197 219.1 | 144% 1 | 14.08 | 114.5 H-14 

8th 13 219 

7th 13 241 263.8 | 1454 | 1% 14.19 | 138.0 H-14 

6th 13 261 

5th 13 281 310,.1°7,15 1% 14.31 | 162.0 H-14 

4th 13 301 

3d 13 321 341.3 | 1544 | 1% 14.39 | 178.5 H-14 

2d 15 341 

[st 17 363 403.5 | 153g | 114% | 14.54 | 211.0 | ‘H-14 

Basement | 12 395 | 


Columns for buildings are usually selected in lengths of two stories. By 
inspection of the tables of safe loads for H-columns, it is found that no columns 
smaller than 14-inch H-sections have sufficient capacity for the lower stories. 
From the tables on pages 100-101 or 114-115 the 14-inch H-columns required are 
then selected for the lower stories; and from the tables on pages 102-107, or 
116-121, the 12-inch, 10-inch and 8-inch columns are selected for the upper 
stories. 


All the sizes of columns, as selected and given in the above table, from 
the basement to the 9th story inclusive, are obtainable from the same rolls at — 
at a single rolling. 

_ Where there is no limitation as to the size of the column the largest dimen- 
sion column having the required capacity will be the most economical. 
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SAFE LOADS FOR BETHLEHEM GIRDER 
BEAMS USED AS COLUMNS 
IN TONS OF. 2000 POUNDS 
SQUARE ENDS 


Allowable stress per square inch: 
13,000 pounds for lengths under 55 radii. 


16,000—55 o for lengths over 55 radii. 


Sec- | Depth| Weight pice a Unsupported ee of Columns 
tion of er |g 1 f Gy. noel gy 

Num-| Beam,| Foot, vacamstons| UeasPesct As 

ber | Inches} Pounds Square | ration, 

Inches | Inches} 8 9 10 ll 12 13 
Feet | Feet | Feet | Feet | Feet | Feet 

G-30-a| 30 200.0 | 58.71 3.28 |381.6/381. 6/381. 6/381 . 6/381. 6/381.6 
G-30 30 180.0 | 53.00 2.86 |344.5/344. 5/344. 5/344. 51344 .5/344.5 
G-28 28 165.0 | 48.47 2.77 |315.1/315.1/315.1/315.1/315.1/312.7 
G-26-a| 26 160.0 | 46.91 3.05 |304.9/304. 9/304. 9/304. 9/304 .9/304.9 
G-26 26 150.0 | 43.94 2.68 |285.6/285. 6/285. 6/285. 6/285. 6/281 .2 
G-24-a| 24 140.0 | 41.16 2.90 |267 .5|267 . 5/267 . 5/267 . 5/267 .5/267.5 
G-24 24 120.0 | 35.38 2.66 |230.0/230. 0/230. 0/230.0/230.0/225.8 
G-20-a} 20 140.0 | 41.19 2.91 |267 .8)267 .8|267 . 8|267 . 8/267 . 8/267 8 
G-20 20 112.0 | 32.81 2.70 |213 .3)213.3)/213 .3/213 .3/213 .3/210.4 
G-18 18 92.0 | 27.12 2.59 |176.3/)176.3)176.3/176.3)/175.5|172.0 
G-15-b} 15 140.0 | 41.27 2.83 |268.2 268.2 268 . 2|268 . 2/268 . 2/267 .6 
G-15-a| 15 104.0 | 30.50 2.64 |198.3/198.3/198 .3}198.3/198.3)194.4 
G-15 15 73.0 | 21.49 2.39 |139.7/139. 7/139. 7/139. 3/136 .3)133.4 
G-12-a| 12 70.0 | 20.58 2.36 |133.8/133.8/133 .8/133 .0)130.1)127.3 
G-12 12 55.0 | 16.18 2.24 |105.2/105.2/105.2)103.2/100.9| 98.5 
G-10 10 44.0 | 12.95 2.10 | 84.1} 84.1) 83.2) 81.2) 79.2) 77.1 
G-9 9 38.0 | 11.22 1.98 | 72.9] 72.9} 71.1) 69.2) 67.3) 65.4 
G-8 8 2.5 9.54 1.86 |} 62.0] 61.1] 59.4) 57.7| 56.0} 54.3 


Beams not secured against yielding sideways and free to fail in direction 
of least radius of gyration. 


oh 
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SAFE LOADS FOR BETHLEHEM GIRDER 
BEAMS USED AS COLUMNS 
IN TONS OF 2000 POUNDS 
SQUARE ENDS 


Allowable stress per square inch: . 
13,000 pounds for lengths under 55 radii. 


16,0055 for lengths over 55 radii. 


Unsupported Length of Columns in Feet 
Section 
14 | 15] 16 | 18 | 20 | 22 | 24 | 28 | 32 | 36 Number 
Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet 
381. 6/381. 6/375. 2/363 . 41351. 5|339. 7/327 . 91304.3|280. 7/257 .0 G-30-a 
338. 4/332 .3/326. 2/313 . 9/301 . 7/289 . 5/277 . 2/252 . 8/228 . 3/203 .9 G-30 
306. 9/301. 1/295. 4/283 . 8)272 .3|260. 7/249. 2/226. 11203 .0|179 .9 G-28 
304. 2/299 . 2|294.1|283 . 9/273 . 8|263 .6/253.5 233 .2}212. 91192 6 G-26-a 
275. 8/270. 41265. 0/254. 11243 .3}232 .5/221. 7/200. 0178. 4)156.8 G-26 
263 . 7/259 . 0/254. 3|245. 0/235. 6/226. 2/216. 9/198. 11179. 4|160.7 G-24-a 
221. 4/217 . 0/212. 6/203 .8|194..9|186.1)177. 3/159. 7j142.1/124.4 G-24 
264. 1/259. 5/254. 8/245 . 5/236. 1/226. 8/217. 4/198 . 8]180.1/161.4 G-20-a 
206. 4|202 .3/198 .3/190 .3|182.3)174.3/166. 2/150. 21134.2)..... G-20 
168. 6/165 .1}161. 7/154. 8}147 . 9/140. 9/134. 0]120.2)106.4)..... G-18 
262. 8/258 . 0/253 . 2/243 . 5/233 .9|224.3/214.7/195.44176.2)..... G-15-b 
190. 6|186.8)183 . 0/175. 4|167 . 8/160. 1)152.5]137.3}122.0)..... G-15-a 
130. 4|127 . 4/124. 5/118 .5}112.6/106.7|100.7] 88.9).....]..... G-15 
124. 4)121.5)118.6/112.9}107.1 101.4) oS tb: FLD RN Cee G-12-a 
96.1) 93.7| 91.3] 86.6] 81.8] 77.0] 72.3) 62.7|.....]..... G-12 
Peseta TE Ol 67.) 62.9) 58:8) 54.71.00... ]0....). cee G-10 
63.6) 61.7) 59.8] 56.1) 52.4] 48.6) 44.9).....].....]..... G-9 
Doct aeeo) 49.5) 45,0) 42:5) 39.1) S5:7],....).....)..... G-8 


Loads given to the right of the zigzag line are for lengths greater than 125 
radii of gyration. 
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CONSOLIDATED STEEL CORPORATION 


SAFE LOADS FOR BETHLEHEM I-BEAMS 
USED AS COLUMNS 


IN TONS OF 2000 POUNDS 


SQUARE ENDS 


Area Least | Unsupported Length of Columns 
Sec- | Depth | Weight of | Radiusi. 
tion of per Section, of Gy- 
Num-| Beam, | Foot, | Square) ration,| 5 6 7 8 9 10 
ber | Inches | Pounds) Inches | Inches Feet | Feet | Feet | Feet | Feet | Feet 
| 

B-30 30 120.0 | 35.30 | 2.16 |229.5}229.5|229.5!229 5/229 .5|228.5 
B-28 28 | 105.0 | 30.88 | 2.06 |200.7/200.7/200.7|200.7|200.7|197.6 
B-26 26 90.0 | 26.49 | 1.95 |172.2)172.2|)172.2)172.2)171. 6|167.1 
B-24-a| 24 84.0 | 24.80 | 1.92 |161.2)161.2)161.2)161.2/160.0)155.8 
B24 24 83.0 | 24.59 | 1.78 |159.9/159.9/159.9)159.9/155.7|151.2 
24 73.0 | 21.47 | 1.86 |139.6/139.6|139 .6)139. 6)137 .5)133.7 
B-20-a| 20 | 82-0 | 24.17) 1.82 |157.1]157.1)157.1)157.1/153.9/149.5 
20 72.0 | 21.37 | 1.88 /138. 9/138. 9)138 .9)138 .9)137.2/133.5 
20 69.0 | 20.26 | 1.59 |131.7/131.7/131.7|128.4|124.2}120.0 
B-20 20 64.0 | 18.86 | 1.62 |122.6)122.6)122.6)120.1/116.3)112.5 
20 59.0 | 17.36 1.66 112.8/112.8]112.8)111.3)107.8)104.4 
18 59.0 | 17.40 | 1.50 |113.1)112.4}112. 4/108. 6/104. 8/100.9 
B-18 18 54.0 | 15.87 1.54 1103 . 2/103 .2/103.2| 99.8) 96.4} 93.0 
18 52.0 | 15.24 | 1.56 | 99.1) 99.1) 99.1) 96.2) 92.9] 89.7 
18 48.5 | 14.25 | 1.59 | 92.7] 92.7] 92.7) 90.4] 87.4) 84.5 
B-15-h 15 71.0 | 20.95 | 1.71 |136.2|136.2|136.2|135.3/131.2|127.2 
Bo15.8 15 64.0 | 18.81 1.49 |122.3}122.3|121.3}117.1/113.0}108.8 
| 15 54.0 | 15.88 | 1.55 |103.2/103.2)|103.2/100.0) 96.6) 93 

15 46.0 | 13.52 | 1.36 | 87.9) 87.9) 85.2) 81.9 18-6 13; 

B-15 15 41.0 | 12.02 | 1.41 | 78.1) 78.1] 76.5} 73.6] 70.8) 68. 
15 38.0 | 11.27 | 1.44 | 73.2) 73.2) 72.1) 69.5) 66.9) 64. 

B-12-a 12 36.0 | 10.61 1.42 | 69.0} 69.0] 67.6} 65.2) 62.7) 60. 
B-12 12 32.0 | 9.44); 1.30] 61.4 Gh. 2 58.8] 56.4] 54.0) 51. 
12 28.5 | 8.42 | 1.35 | 54.8) 54.8) 53.0) 50.9) 48.9) 46 

B-10 10 28.5 | 8.34| 1.21 | 54.2 53..0| 50.8] 48.5} 46.2} 44 
10 23.5 | 6.94] 1.27 | 45.1] 44.7| 42.9) 41.1) 39.3) 37. 


Beams not secured against yielding sideways and free to fail in direction of 
least radius of gyration. 
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CONSOLIDATED STEEL CORPORATION 


99 


SAFE LOADS FOR BETHLEHEM I-BEAMS 
USED AS COLUMNS 


IN TONS OF 2000 POUNDS 


‘SQUARE ENDS 


Unsupported Length of Columns 


16,000—55 a for lengths over 55 
radii. F 


Section 

11 | 12 | 13 | 141] 15 | 16 | 18 | 20 | 22 | 24 Number 
Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet 
223 . 1/217. 7/212. 3|206 9/201 .5/196. 1/185 3/174. 6/163 .8|153.0 B-30 
192. 6|187 . 7/182. 7/177. 8|172. 9/167 . 9/158. 0/148. 1/138. 2/128 .3 B-28 
162. 6/158 .1/153 6/149. 1/144. 7/140. 2/131. 2)122 31113 .3/104.3 B-26 
151. 5/147. 2/143. 0/138. 7/134. 41130. 2/121.7/113.1]104.6| 96.1 B-24-a 
146. 6/142. 0/137. 5/132 .9]128 .4]123.81114.7]105.6| 96.4)..... B-24 
129 9/126. 1/122 .3]118.5|114.6]110.8/103.2] 95.6] 88.0)..... 

145 . 2/140. 8/136. 4132. 01127 .6/123.2/114.5|105.7| 97.0]..... B-20-a 
129.7126. 0|122 .2)118 5/114. 7/111. 0/103. 4] 95.9] 88.4]..... 

115. 8/111. 6|107.4|103.2| 99.0] 94.81 86.4] 78.0].....]..... 

108. 6|104.8/100.9| 97.1] 93.3] 89.4] 81.7] 74.0].....|..... B-20 
100.9] 97.5} 94.0] 90.6] 87.1| 83.7] 76.8) 69.9].....]..... 

97.1] 93.3] 89.5] 85.6] 81.8] 78.0] 70.3] 62.7).....|..... 

89.6] 86.2] 82.8] 79.4] 76.0] 72.6] 65.8] 59.0).....|..... B-18 
86.5] 83.3] 80.0] 76.8] 73.6] 70.4] 63.9] 57.5|.....|..... i 
81.5] 78.5; 75.6] 72.6] 69.7| 66.7] 60.8| 54.9|.....|..... 

123 .1}119.1]115.0}111.0/107.0|102.9] 94.8] 86.7].....]..... B-15-b 
104.6}100.5} 96.3] 92.1] 88.0] 83.8] 75.5] 67.2|.....]..... Bi 
89.9} 86.5] 83.1] 79.7] 76.3] 73.0] 66.2} 59.4).....|..... as ti 
72.1) 68.8] 65.5| 62.21°58.9} 55.7] 49.1].....|.....|..... 

65.2] 62.4] 59.6] 56.8] 54.0] 51.1] 45.5].....].....|..... B-15 
61.7] 59.2] 56.6] 54.0] 51.4] 48.8] 43.7]....:].....|..... 

57.8) 55.3] 52.8] 50.41 47.9] 45.4] 40.5].....].....]..... B-12-a 
49.2) 46.8] 44.4] 42.0] 39.6] 37.2 a 

44.7| 42.7| 40.6| 38.6] 36.5| 34.4] 13,000 pounds te lenctisundes | Brl2 
41.7| 39.4) 37.1] 34.9] 32.6] 30.3) 55 radii. B-10 
35.7] 33.9] 32.11 30.3] 28.5] 26.6 5 


Loads given to the right of the zigzag line are for lengths greater than 125 


radii of gyration. 


100 CONSOLIDATED STEEL CORPORATION 


SAFE LOADS FOR BETHLEHEM ROLLED STEEL 
14-INCH H-COLUMNS 
IN TONS OF 2000 POUNDS 
} SQUARE ENDS 
Fy 28 
Allowable stress per square inch: 
13,000 pounds for lengths under 55 radii. 
£. 16,000—55 for lengths over 55 radii. 


— Dimensions, Area Leas t Unsupported Length of 

Sec- Ne Inches of |Radius| Columns 

tion |Section, Sec- of : 

Num- | Pounds tion, | Gyra- 

ber er | D | T | B_ |Squarejration, 10 | 12 | 14 | 16 | 18 
Foot Inches! Inches} Feet | Feet | Feet | Feet | Feet 
83.5 11334] 14% |13.92| 24.46) 3.47 |159.0/159.0)159.0)158.5)153.8 
91.0 |13%| 3% |13.96| 26.76} 3.49 |173.9|173 .9/173.9|173 .9/168.5 
99.0 |14 | 13% |14.00| 29.06) 3.50 |188.9)188 9/188 .9|188 6/183. 2 
106.5 14%} % |14.04) 31.38) 3.52 |204.0)204.0)204.0)204.0)198.1 
114.5 |1414] 15% 114.08) 33.70) 3.53 |219.1/219.1)219.1/219.1)212.9 
122.5 |143/1 14.12) 36.04) 3.55 |234.3/234.3/234.3/234.3/228.0 
130.5 [14414 |14.16) 38.38) 3.56 |249.5/249.5)249 5/249. 5/243 .0 
138.0 |1454)1% |14.19) 40.59} 3.58 263 8|263 8/263 8|263 812574 
146.0 |1434|13% |14.23] 42.95}-3.59 |279.2|279 . 2/279 .2|279 .2)272.5 
154.0 |147%%)114 |14.27| 45.33] 3.61 |294.7|294.7/294.7|294. 7/288 .1 
162.0 {15 |1%@ |14.31| 47.71) 3.62 |310.1/310.1/310.1/310.1|303.4 

H-14 | 170.5 |154%/1% |14.35| 50.11) 3.64 |325.7/325.7|/325. 7/325 .7/319.0 
178.5 |154\1¥% |14.39] 52.51) 3.65 |341.3/341.3|341.3/341.3|334.6 
186.5 |1534|1% |14.43|) 54.92) 3.66 |357.0/357 . 0/357 . 0/357 .0/350.3 
195.0 |15%4)1% |14.47| 57.35) 3.68 |372.8)372.8/372 .8|372 .8/366.1 
203.5 |1554|15% |14.51| 59.78) 3.69 |388. 6/388. 6/388 . 6/388 .6|381.9 
211.0 |1534)114%)14.54) 62.07| 3.70 |403.5/403 . 5/403 . 5/403 .5|396.9 
219.5 1574/1384 14.58) 64.52) 3.71 |419.4/419.4/419. 4/419 .4)412.9 
227.5 |16 |1136|14.62|) 66.98) 3.72 |435.4/435. 4/435. 4/435. 4/429 .0 
236.0 |164%)1% |14.66) 69.45) 3.74 |451.4/451. 4/451. 4/451. 4/445 .2 
244.5 |1644|115¢|14.70) 71.94) 3.75 |467. 6/467 . 6/467 . 6/467 .6|461.5 
253.0 |1634|2 14.74) 74.43] 3.76 |483.8/483 . 8/483 . 8/483 . 8/477 .9 
261.5 |164%4|2% |14.78| 76.93) 3.77 |500.0/500. 0/500. 0/500. 0/494. 4 
270.0 |1654|24% |14.82) 79.44) 3.79 |516.4/516.4/516.4|516.4/510.9 
278.5 |1634|23% |14.86| 81.97) 3.80 |532.8)/532.8)/532.8)/532.8/527.6 
287.5 |167%%)|244 114.90) 84.50} 3.81 |549.31549 3/549 31549 .3/544.3 


For detail dimensions, see page 52. 
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CONSOLIDATED STEEL CORPORATION 101 


SAFE LOADS FOR BETHLEHEM ROLLED STEEL 
14-INCH H-COLUMNS 


IN TONS OF 2000 POUNDS 
SQUARE ENDS 


K-— 


Allowable stress per square inch: é 
13,000 pounds for lengths under 55 radii. Db 


16,000—55- for lengths over 55 radii. 


w 
\ 


Unsupported Length of Columns Weight of 

tee 

20 | 22 | 24 | 26 | 28 | 30 | 32 AA shes 
Feet | Feet | Feet | Feet | Feet | Feet | Feet Feet per Foot 
149 .2)144.5)139 .9)135.2)130.5)125 .9/121.2 83.5 
163 .4)158.4/153 .3}148 .2}143 .2)138.1/133.1 91.0 
177. 7|172.2|166.7|161 .2)155. 8/150 .3/144.8 111.9 99.0 
192. 2/186 .3|180.4)174. 6)168 .7)162.8/156.9 121.6 106.5 
206. 6)200 .3)194..0)187.7)181.4)175.1/168.8 131.0 114.5 
221 3/214. 6)207 .9/201 . 2/194.5|187.8/181.1 140.9 122.5 
235 .9|228 . 8|221 . 7|214. 5|207 .4|/200.3|193 .2 150.5 130.5 
249 . 9/242 . 4|234 .9|227 . 4/220 .0|/212 .5/205.0 160.1 138.0 
264. 6)256. 7/248 . 9/241 . 0/233 . 1/225. 2/217.3 170.0 146.0 
279 . 8/271. 5)263 . 2/254. 9/246. 6/238 .3/230.0 180.3 154.0 
294..7|286 . 0/277 .3|268 .6|259 . 9/251. 2|/242.5 190.3 162.0 
309 .9|300 . 8/291 . 7/282 . 6273 . 5/264. 4/255 .3 200.7 170.5 
325 .1/315. 6/306. 1|296. 6/287 .1|277 . 6|268.1 a Le | 178.5 
340. 4/330. 5/320.6|310.7/300. 8/290. 9|281.0 221.6 186.5 
355. 8/345 . 5/335. 2|324.9/314. 6/304 .3|294.0 202.0 195.0 
371. 2/360. 5/349 . 8/339. 1/328 . 4/317 .7/307.0 242.8 203.5 
385 .8|374. 8/363. 7/352. 6/341. 6/330 .5/319.4 253 .0 211.0 
401 . 4/390. 0/378 . 5/367 . 1/355. 6/344. 1/332.6 263.8 219.5 
417 .2|405 . 3/393 . 4/381 . 6|369 . 7/357 . 8/345 .9 274.8 22735 
433 .0|420 . 7/408 . 4/396. 2/383 . 9/371 .6|359 .4 285.8 236.0 
448 . 91436 . 2/423 . 6/410. 9/398 . 2/385. 6/372 .9 296.9 244.5 
464 8/451. 8/438. 7/425 .7|412.6|399.6/386.5 308.1 253 .0 
480 .9|467 .4|454.. 0/440. 5|427.1/413 .6|400.2 319.5 261.5 
497 .0|483 . 2/469 . 3/455 .5/441. 6/427. 8/413 .9 330.9 270.0 
513 .3|499 . 1/484. 8/470. 6/456 .3/442.1)427.8 342.4 278.5 
529 .6|515.0!500. 4/485. 7|471.1/456.4/441.8 354.0 287.5 


Loads to the right of the heavy line are for lengths greater than 125 radii. 


102 CONSOLIDATED STEEL CORPORATION 


SAFE LOADS FOR BETHLEHEM ROLLED STEEL 


12-INCH H-COLUMNS 


IN TONS OF 2000 POUNDS 
SQUARE ENDS 


aa 

Ty Allowable stress per square inch: 3 
? 13,000 pounds for lengths under 55 radii. 
ree 16,000—55 — for lengths over 55 radii. 

Weight} Dimensions, | Area | Least Unsupported Length of 

Sec- | of Inches of |Radius Columns 

tion ,Section, Sec- ae 

- | Pounds tion, | Gyra- 

03 per |D|T | B |Square| tion,| 10 | 12 | 14] 16 | 18 
Foot Inches| Inches] Feet | Feet | Feet | Feet | Feet 
64.5 |1134] 56/11.92) 19.00) 2.98 |123 5/123 .5)122.5/118.3)114.1 
71.5 |1L 7%} '%46)11.96) 20.96} 3.00 |136.2)136.2/135.4)130. 8/126. 2 
78.0 |12 3412.00) 22.94) 3.01 |149.1)149. 1/148 .3/143 .3/138.3 
84.5 |124} 136]12.04) 24.92) 3.03 |162. 0/162 .0/161 .4/155.9/150.5 
91.5 |1214| 12.08) 26.92) 3.04 |175. 0/175. 0/174. 5/168. 6)162.8 
98.5 |123¢| 156/12.12) 28.92) 3.06 |188.0)188.0)187.7|181.5|175.2 
105.0 {1214} 1 |12.16) 30.94) 3.07 |201.1/201.1/201 .0)194.3/187.7 

H-12 | 112.0 {1254} 14|12.20} 32.96) 3.08 |214. 2/214. 2/214. 2/207 .2/200.1 
118.5 |1234] 114]12.23| 34.87] 3.10 |226.7/226.7|226.7/219.6|212.1 
125.5 |127%) 13¢|12.27| 36.91) 3.11 |239.9/239. 9/239 9/232 .6|224.8 
132.5 }13 | 114]12.31) 38.97) 3.13 |253.3/253 3/253 3/246. 0/237.8 
139.5 |1314} 15¢]12.35) 41.03) 3.14 |266.7/266. 7/266. 7/259 .3/250.6 
146.5 |1314| 134}12.39] 43.10} 3.15 |280.2/280. 2/280. 2/272. 6/263.5 
153.5 |1334] 174|12.43) 45.19) 3.16 |293.7/293.7|293 . 7/286. 0/276 .6 
161.0 ay 1144/12.47| 47.28) 3.18 |307.3|307.3|307.3|299. 7/289 .9 


For detail dimensions, see page 54. 
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CONSOLIDATED STEEL CORPORATION | 103 


SAFE LOADS FOR BETHLEHEM ROLLED STEEL 


12-INCH H-COLUMNS 
IN TONS OF 2000 POUNDS 
SQUARE ENDS 


b<- — 


K 
Allowable stress per square inch: vm 
13,000 pounds for lengths under 55 radii. ? 
] 
16,000—55 — for lengths over 55 radii. \ 
Unsupported Length of Columns 
Weight of 
Section, 
20 | 22 | 24 | 26 | 28 |.30 | 32 | 34 | 36 | 38 | Pounds 
Feet | Feet |Feet |Feet |Feet |Feet |Feet |Feet |Feet: | Feet Pee OK 
109 .9|105.7|101.5| 97.3) 93.1] 88.9] 84.7| 80.5] 76.3 64.5 
121. 6|117.0)112 .4)107 .8|103.1) 98.5] 93.9} 89.3) 84.7 71.5 
133 .2)128. 2/123. 2)118.1/113.1/108.1]103.0| 98.0} 93.0 78.0 
145.1139 .7|134. 2/128 . 8/123 .4)117. 9/112 .5}107.1|101.7 84.5 
156.9}151.1)145. 2/139. 4/133 .5|127 .7]121 9/116. 0/110. 2)104.3 91.5 
169 .0)162.8|156.5|150.3)144. 0/137 .8]131.6)125.3)119.1/112.8 98.5 
181 .0)174.4)167 .7|161.1|154. 4/147. 8]141.1|134.4)127.8}121.1 105.0 
193. 1/186. 0)178 .9|171 . 9/164. 8)157. 7/150. 7]143 . 6/136.6|129.5 112.0 
204. 7/197 .3|189 .9|182.5}175 .0|167 .6|160 . 2/152. 8/145 .3/137.9 118.5 
217 .0/209 . 1/201 .3)193 . 5/185. 6)177 .8)170. 01162: 1/154.3/146.5 125.5 
229 . 6/221 . 4/213 . 2/204.9)196. 7/188 . 5/180 .3]172. 1/163 .9/155.6 132.5 
242 . 0/233 . 4/224. 8/216. 1/207 .5|198 .9|190 . 3]181. 6/173 .0|164.4 139.5 
254. 5|245 5/236. 4|227 . 4/218. 4/209 .3|200 .3]191 . 3/182 .3)173.2 146.5 
267 . 1/257 . 7/248 . 3/238 . 81229 4/219 . 9/210. 5/201. 1/191. 6|182.2 153.5 
280 . 1/270 .3/260 .5|250. 7/240. 9/231. 0/221. 2/211. 4/201.6|191.8 161.0 


Loads to the right of the heavy line are for lengths greater than 125 radii. 
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CONSOLIDATED STEEL CORPORATION 


SAFE LOADS FOR BETHLEHEM ROLLED STEEL 


Be 


10-INCH H-COLUMNS 


IN TONS OF 2000 POUNDS 


SQUARE ENDS 


-z- 
D 
! 


Allowable stress per square inch: 
13,000 pounds for lengths under 55 radii. 
nA OS 16,000—55~ for lengths over 55 radii. 


a 
Weight} Dimensions, | Area | Least Unsupported Length of 

Sec- of Inches of |Radius Columns 

tion |Section, Sec- | of 

Num- | Pounds tion, | Gyra- 

ber per |p |T| B /Square} tion, | 10 | 11 | 12 | 13 | 14 
Foot Inches! Inches} Feet | Feet | Feet | Feet | Feet 
49.0 | 9%) %l 9.97) 14.37| 2.49 | 93.5) 93.5) 92.1) 90.2) 88.3 
54.0 |10 54|10.00} 15.91) 2.51 |103.4/103.4/102.2/100.1) 98.0 
59.5 |10%) 144/10.04) 17.57) 2.53 |114.2)114.2/113.1/110.8)108.5 
65.5 |1014| 34/10.08) 19.23) 2.54 |125.0)125.0/123 9/121. 4/118 .9 
71.0 |103¢| 13¢/10.12) 20.91) 2.56 |135.9/135. 9/134 .9]132.2)129.5 
77.0 |1014| 7%/10.16) 22.59) 2.57 |146.8/146. 8/145. 9/143 .0)140.1 

H-10 82.5 1054) 15¢/10.20) 24.29) 2.58 |157.9]157.9/157.0/153.9)150.8 

88.5 |1034| 1 |10.24) 25.99) 2.60 |168.9/168. 9/168 .3)165.0|161.7 
94.0 |107%| 146/10.28| 27.71) 2.61 |180.1/180.1)179.6/176.1|172.6 
99.5 |1l 144|10.31| 29.32) 2.62 |190. 6/190 .6|190. 2/186. 6/182 .9 
105.5 |11%| 136/10.35) 31.06) 2.64 |201.9/201.9/201.9/198.0/194.1 
111.5 |1144| 114/10.39} 32.80) 2.65 |213.2/213.2/213.2/209.3/205.2 
117.5 |1134| 15¢|10.43|) 34.55) 2.66 |224.6)224. 6/224. 6/220.7/216.4 
123.5 |114%4| 134/10.47| 36.32) 2.67 |236.1/236.1/236.1/232.2/227.7 


For detail dimensions, see page 56. 


CONSOLIDATED STEEL CORPORATION 105 


SAFE LOADS FOR BETHLEHEM ROLLED STEEL 


10-INCH H-COLUMNS 
IN TONS OF 2000 POUNDS 


SQUARE ENDS 


K 
T 
i Allowable stress per square inch: 
13,000 pounds for lengths under 55 radii. 
v 16,000—55~ for lengths over 55 radii. 


Weight of 
Section, 
Pounds 
5 16 18; | 20 |. 22} 24). 26 2g +301 32 -per Foot 
Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet 
86.3) 84.5} 80.7) 76.9) 73.1} 69.3] 65.4] 61.6) 57.8) 54.0 49 .0 
95.9} 93.8) 89.6) 85.4) 81.3] 77.1] 72.9] 68.7) 64.5) 60.3 54.0 
106.2/103.9) 99.3} 94.7| 90.1) 85.6} 81.0] 76.4) 71.8] 67.2 59.5 
116. 4/113 .9|108.9|103.9) 98.9) 93.9) 88.9] 83.9] 78.9] 73.9 65.5- 
126. 9)124.2|118.8/113 .4/108.0|102.6| 97.2] 91.8] 86.4) 80.1 71.0 
137. 2)134.3}128 .5}122.7|116.9|111.1/105.3] 99.5] 93.7) 87.9 77.0 
147.7/144. 6/138 . 4/132. 2)126.0)119 8/113 .5}107.3}101.1) 94.9 82.5 
158. 4)155.1|148 .5|142.0)135. 4/128. 8/122. 21115.6/109.0)102.4 88.5 
169 .1/165.6)158. 6/151. 6|144. 6/137. 6|130. 6}123 .6/116.6|109.6 94.0 
179 .2/175.5|168.1}160.7|153.3/145.9)138.5]131. 2/123 .8)116.4 99.5 
190 .3|186.4)178.6|170.8)163. 1/155 .3/147 .5]139.8/132.0|124.2 105.5 
201. 2|197 0/188 .9|180.7/172.5|164. 4/156. 2}148 . 0/139 .9]131.7 233.5 
212 .1/207 8/199. 2|190. 7/182 .1/173 .5|165.0]156. 4/147 .8/139.2 a47 25 
223 .2|218. 7/209. 8/200. 8/191. 8)182 . 8/173. 8]164. 9/155 .9/146.9 123.5 


Loads to the right of the heavy line are for lengths greater than 125 radii. 


106 CONSOLIDATED STEEL CORPORATION 


SAFE LOADS FOR BETHLEHEM ROLLED STEEL 


8-INCH H-COLUMNS 
IN TONS OF 2000 POUNDS 


SQUARE ENDS 


Allowable stress per square inch: ; 
13,000 pounds for lengths under 55 radii. 


re 16,000—55 - for lengths over 55 radii. 


Ld 


eR ey: 
Weight} Dimensions, | Area | Least Unsupported Length of 
Sec- of Inches of |Radius Columns 
tion |Section, Sec- of 
Num-| Pounds tion, | Gyra- 
ber per | D| T | B (|Square} tion, | 8 9 10. | 11. ja 
Foot Inches} Inches} Feet | Feet | Feet | Feet | Feet 
32.0 | 7% Ye 8.00) 9.17) 1.98 | 59.7) 59.7) 58.1) 56.5) 55.0 | 
34.5 | 8 | 8.00) 10.17) 2.01 | 66.1) 66/1) 64.7| 63.0) 61.3 
39.0 | 814) %| 8.04) 11.50) 2.03 | 74.8) 74.8) 73.3) 71.4) 69.6 
43.5 | 814) 56) 8.08) 12.83) 2.04 | 83.4) 83.4) 81.9) 79.8) 77.7 
48.0 | 834) 146) 8.12} 14.18) 2.05 | 92.2) 92.2) 90.6) 88.3) 86.1 
53.0 | 8%) 34] 8.16) 15.53} 2.07 |101.0/101.0) 99.5) 97.0} 94.5 
H-8 57.5 | 854) 136) 8.20) 16.90) 2.08 |109.9/109. 9/108. 4/105. 7/103 .0 

62.0 | 834) HR 8.24) 18.27) 2.09 |118.8)118.8)117.3)114.4/111.5 
67.0 | 8%) 6} 8.28) 19.66) 2.11 |127.8)127.8/126 5/123 .5)120.4 
71.5 | 9 1 8.32} 21.05} 2.12 |136.8/136.8/135.6)/132.4/129.1 
76.5 | 91%) 146] 8.36) 22.46} 2.13 |146.0)146.0/144.9)141.4/137.9 
81.0 | 9144| 1%) 8.39} 23.78) 2.14 |154.6)154.6)153 .6)149.9)146.2 
85.5 | 934) 136] 8.43} 25.20) 2.16 |163.8|163.8)163.1/159.3)155.4 
90.5 | 9%} 114| 8.47) 26.64) 2.17 |173.2)173.2|172. 6/168 .6)164.5 


For detail dimensions, see page 58. 


CONSOLIDATED STEEL CORPORATION 107 


SAFE LOADS FOR BETHLEHEM ROLLED STEEL | 


8-INCH H-COLUMNS 
IN TONS OF 2000 POUNDS — 


SQUARE ENDS © 


--¢- 
T’ 
Allowable stress per square inch: ‘5 
13,000 pounds for lengths under 55 radii, 
vy 
16,000—55 hs for lengths over 55 radii. | 
T arhaona eee 
Unsupported Length of Columns 
Weight of 
‘Section, 
13 | 14| 15 | 16 | 17 | 18 | 20 | 22 | 24] 26 | P el per 
Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet oot 
53.5} 52.0) 50.4] 48.9) 47.4) 45.9} 42.8] 39.7) 36.7 32.0 
59.7| 58.0) 56.3} 54.6) 53.0) 51.3) 48.0] 44.6) 41.3} 38.0 34.5 
67.7| 65.8] 64.0) 62.1) 60.2) 58.4) 54.6] 50.9] 47.1] 43.4 39.0 
75.7| 73.6] 71.5| 69.4) 67.4) 65.3] 61.1] 57.0] 52.8) 48.7 43 .5 
83.8] 81.5) 79.2! 76.9| 74.6| 72.4] 67.8] 63.2) 58.7| 54.1 48 .0 
92.1) 89.6] 87.1] 84.6) 82.2) 79.7| 74.7] 69.8) 64.8] 59.9 53.0 
100.3} 97.7} 95.0} 92.3) 89.6) 86.9) 81.6] 76.2) 70.9] 65.5 $7.5 
108. 7|105.8}102.9|100.0} 97.1) 94.2) 88.5] 82.7) 76.9] 71.2 62.0 
117 .3)114. 2/111. 2}108.1)105.0/101.9| 95.8] 89.6] 83.5] 77.3 67.0 
125. 8/122 .5}/119. 2/116. 0|112.7|109.4/102.9 96.3} 89.8] 83.2 7h 
134. 4/131. 0|127.5}124.0/120.5}117.0/110.1|103.1] 96.2] 89.2 76.5 
142 .6)138 .9|135.2/}131. 6/127 .9|124.2/116.9/|109. 6]102.2) 94.9 81.0 
151 .6/147.7|143 . 9/140. 0|136.1)132.3/124.6|116.9]109.2/101.5 85.5 
160 .5|156. 4/152. 4/148 .3)144.3|140. 2)}132.1|124.0]115.9|107.8 90.5 


Loads to the right of the heavy line are for lengths greater than 125 radii. 


108 CONSOLIDATED STEEL CORPORATION 


SAFE LOADS FOR COMPOUND COLUMNS. 
IN TONS OF 2000 POUNDS 

SQUARE ENDS 
a Sa 4-1, 14” x 148-pound Special H-Column Section 


ms 
F Reinforced with Cover Plates 
_ Allowable stress per square inch: 
i 13,000 pounds for lengths under 55 radii. 
| l . 
j 16,000—55— for lengths over 55 radii 
: : Area | Least 
imensions, ; n 
Weight 3 fechas * lof Sec-|Radius 54 epee ae . 
of . 
Sec- | section tion, | of Gy- 
tion | Lbs. per Squarejration,,; 12 | 14 | 16 | 18 | 20 
Foot C | P| H |{nches|Inches| Feet | Feet | Feet | Feet | Feet 
284.0 | 16 | 14%4| 165%) 83.52) 3.98 [542.9/542.9)/542 9/542 .9/529.7 
g°S 290.8 | 16 | 156) 1634) 85.52) 3.99 |555.9/555.9/555 . 9/555. 9/542 .7 
=| 297.6 | 16 | 134) 16%) 87.52) 4.01 |568.9/568 9/568 . 9/568 .9/556.1 
38 304.4 | 16 | 1%) 17 | 89.52 4.02 |581.9/581.9/581. 9/581. 9/569. 2 
Os 311.2 | 16 | 1%} 17%) 91.52) 4.04 |594.9/594. 9/594. 91/594. 91582 6 
a * 318.0-| 16 | 1%) 1744) 93.52) 4.05 |607.9|/607.9|607 . 9/607 .9|595.8 
"3 iy 324.8 | 16 | 154) 1734) 95.52) 4.06 |620.9/620.9\620.9/620.9|608.9 
2: 331.6 | 16 | 1%) 1744) 97.52) 4.08 |633.9/633 . 9/633 . 9/633 .9|622.4 
28S | 338.4 | 16 | 134] 1754] 99.52] 4.09 616. 9]646.9|646 91646 .91635.6 
34 345.2 | 16 | 13g} 17384|101.52|) 4.10 |659.9/659. 9/659 .9/659 . 9/648 .7 
5B 350.3 | 17 | 134) 1754/103.02) 4.30 |669. 6/669. 6/669 . 6/669 . 6/666 .0 
Q, 357.5 | 17 | 186) 1734/|105.15) 4.31 |683 .5|683 .5)683 . 5|683 . 5/680. 2 
2 | 364.7 | 17 | 1%| 1734|107.27| 4.32 |697.3|697.3|697. 3/697. 3694.3 
= a 372.0 | 17 | 15g) 18 |109.40) 4.33 [711.1/711.1)711.1/711.1|708.4 
Mae $79.2 1 lee 1844}111.52) 4.35 |724.9|724.9|724.9/724. 91723 .0 
LES 386.4 | 17 | 2%) 1814/113.65) 4.36 |738.7/738.7|738 . 7/738. 7/737 .2 
ei = .£! 393.6 | 17 | 244) 18341115.77] 4.37 |752.5|752.51752.5|752.51751.3 
c= 8 400.9 | 17 | 23%} 1814)117.90) 4.38 |766.4|766. 4/766. 4|766. 4/765 .5 
64.2 408.1 | 17 | 2%4| 1854/120.02) 4.39 |780.1/780.1|780.1|/780.1|779.7 
gmt © 415.3 | 17 | 2% 1834]122.15) 4.40 |794.0/794.0/794.0|794.0/794.0 
gm gz 423.4 | 18 | 244) 1854/124.52) 4.62 |809.4/809. 4/809. 4/809. 4/809 .4 
aE 431.0 | 18 | 25%) 1834|/126.77| 4.63 |824.0/824.0/824.0/824.0/824.0 
RSs 438.7 | 18 | 23%] 1874]129.02| 4.64 |838.6/838. 6/838 . 6/838. 6/838 .6 
o Ss 446.3 | 18 | 2%] 19 |131.27| 4.65 |853.3/853.3/853 . 3/853 .3/853 .3 
Ss] 454.0 | 18 | 2%) 1914|133.52| 4.66 |867. 9/867. 9/867 . 9/867. 9/867.9 
E ge 461.6 | 18 | 2%) 1914|135.77| 4.67 |882.5|882.5|882.5/882.5/882.5 
2 Sc 469.3 | 18 | 254) 1934/138.02| 4.68 |897.1|897.1/897.1/897.1/897.1 
OBs| 476.9 | 18 | 24) 19144)140.27| 4.69 |911.8/911.8/911.8/911.8/911.8 
He 484.6 | 18 | 234) 1954'142.52' 4.70 1926. 4/926. 4/926. 4/926. 4/926. 4 


For detail dimensions, see page 70. 


CONSOLIDATED STEEL CORPORATION 


109 


SAFE LOADS FOR COMPOUND COLUMNS 
IN TONS OF 2000 POUNDS 
SQUARE ENDS 


le ———C-+--»> , 
14” x 148-pound Special H-Column Section “F i pase ait 
Reinforced with Cover Plates ! + 
Allowable stress per square inch: 
13,000 pounds for lengths under 55 radii. " 
16,000 —55~ for lengths over 55 radii. Re ere — 
Unsupported Length of Columns Cover Plates 
Width, Thick- 
292 | 24 | 26 | 28} 30 | 32 | 36 | 40 | 44 | 48 |p eet: 
Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | Feet | c P 
515.8/502. 0/488 . 1/474. 3}460. 4/446. 6/418 . 9/391 . 21363 .5/335.8] 16 1\% 
528 .6/514. 4/500 .3}486. 1/472. 0/457. 8/429. 5/401. 21372.9|/344.7) 16 1% 
541. 7/527 .3/512 .9/498 . 5/484. 1/469. 7/440. 9/412. 11383 .3|354.4) 16 13% 
554.5/539.8/525.1/510.4)495. 7/481 . 0/451 . 6|422 . 2/392 .8/363.4) 16 1% 
567 . 7/552. 7/537 . 8/522 . 8/507 . 9/492 . 9/463 . 0/433 . 11403 .2/373.3) 16 1% 
580 . 5/565 .3/550.0/534. 8/519. 6/504. 3/473 .8)443 . 4/412 .9|382.4) 16 1% 
593 .4/577 . 8/562 . 3/546. 8/531. 2/515. 7/484. 7/453 . 6/422 .5/391.5| 16 1% 
606. 6/590 .9/575.1/559 .3/543 5/527. 8/496. 2/464. 7]/433.1/401.6) 16 lly, 
619 .5|603 . 4/587 . 4/571 .3/555 3/539. 2/507 . 1/475 .0]442.9|410.7| 16 134 
632 4/616. 1/599 . 7/583 . 4/567 . 0/550. 7/518 0/485 .3]452.6/419.9} 16 113% 
650 . 2/634. 4/618 .6|602 . 8/587 . 0/571. 2/539 .5|507 .9|476.3[444.7| 17 134 
664. 1/648 .0/631.9/615 .8)599. 7/583 .6/551. 4/519. 2/487 .0/454.8] 17 113% 
677 .9|661 . 5/645. 1/628 . 7/612 .3/595 . 9/563 . 2/530. 4/497 .6]464.8) 17 1% 
691 . 8/675. 1/658 . 4/641 . 7/625. 1/608. 4/575. 0/541. 7/508.3]475.0) 17 lly, 
706. 0/689 . 1/672. 2/655 .3}638 . 4/621. 4/587 . 6/553 .8/519.91486.1| 17 2: 
720. 0/702. 8/685 . 5/668 .3)651 . 1/633 .9|599 5/565 .1/530.7/496.3} 17 2% 
733 .8/716. 3/698 . 9/681 . 4/663 .9|646. 4/611. 4!576.5/541.5]506.5| 17 2% 
747 .8|730 . 0/712 . 2/694 .5|676. 7|658 . 9/623 . 4/587 .9/552.41516.8] 17 23% 
761 .7\743 . 6725. 6/707 . 5/689. 5|671.5|635 4/599 .3/563.21527.1] 17 24% 
775 .7|757 .3|739 . 0/720. 7/702 . 4/684. 0/647 . 4/610. 8/574. 11537.5} 17 2% 
800 .5|782 . 7/764. 9/747 . 1/729. 3/711. 5/676. 0/640. 4/604.8/569.2) 18 24% 
815.4|797 .3|779 . 2/761 . 2/743. 1/725. 0/688 . 9/652. 7/616. 6/580.5}) 18 2% 
830 . 3/811. 9/793 . 6/775 . 2/756. 9|738 . 5/701. 8/665. 1/628.4/591.7| 18 23% 
845 . 2/826. 6/807 .9|789 .3|770. 7/752. 0/714. 8/677. 5|/640.3/603.0} 18 2% 
860. 1/841 . 2/822. 3/803 .4|784.5|765. 6/727. 8/689. 91/652.11614.3} 18 2% 
875. 1/855 .9|836. 7/817 .5|798 .3|779 . 2/740. 8/702. 4/664. 0/625.6| 18 2% 
890 . 1/870 . 6/851. 1/831. 7|812. 2/792. 7|753 .8|714. 9/675. 91637.0} 18 25% 
905 . 0/885 . 3/865 .5|845 . 8/826. 1/806. 3/766. 8/727. 4/687 .9/648.4| 18 21% 
920. 0'900 . 0/880 . 0/860 . 0/840. 0/819. 9|779 . 9/739. 9/699 .91659.8 18 23% 


Loads to the right of the heavy line are for lengths greater than 125 radii. 


110 CONSOLIDATED STEEL CORPORATION ~— 


SAFE LOADS FOR BETHLEHEM ROLLED 
GIRDER BEAMS USED AS COLUMNS 
IN TONS OF 1000 KILOGRAMS 
SQUARE ENDS 
Allowable stress per square centimeter: 


925 kilograms for lengths under 52 radii. 
1125—3.87— for lengths over 52 radii. 


Depth | Weight} Area | Least : 
Noun: af of | Radius Unsupported Length of Columns, in Meters 
ber of | Beam Meter Section | of Gy- 
Section ration 

2:5 3.0 3.5 4.0 4.5 5.0 

Mm. Kg. Cm.? Cm. 
G-30-a| 762 297.6 | 378.8 8.33 | 350.4 | 350.4 | 350.4 | 350.4 | 347.0 | 338.2 
G-30 762 267.9 | 341.9 7.26 | 316.3 | 316.3 | 316.3 | 311.7 | 302.6 | 293.5 
G-28 711 245.6 | 312.7 7.04 | 289.2 | 289.2 | 289.2 | 283.0 | 274.4 | 265.8 
G-26-a 660 238.1 | 302.6 Loe; 279.9 | 279.9 | 279.9 | 279.9 | 272.4 | 264.9 
G-26 660 223.2 | 283.5 6.81 | 262.2 | 262.2 | 262.2 | 254.5 | 246.4 | 238.4 
G-24-a| 610 208.3 | 265.5 7.37 | 245.6 | 245.6 | 245.6 | 242.9 236.0 | 229.0 4 
G-24 610 178.6 | 228.3 6.76 | 211.2 | 211.2 | 211.1 | 204.6 | 198.0 | 191.5 
G-20-a| 508 208.3 | 265.7 7.39 | 245.8 ; 245.8 | 245.8 | 243.3 | 236.3 | 229.3 
G-20 508 166.7 | 211.7 6.86 | 195.8 | 195.8 | 195.8 | 190.4 | 184.4 | 178.5 
G-18 457 136.9 | 175.0 6.58 | 161.9 | 161.9 160.9 155.7 | 150.6 | 145.4 
G-15-b} 381 208.3 | 266.3 7.19 | 246.3 | 246.3 | 246.3 | 242.3 | 235.1 | 227.9 
G-15-a 381 154.8 | 196.8 6.71 | 182.0 | 182.0 | 181.7 | 176.0 | 170.3 | 164.6 
G-15 381 108.6 | 138.6 6.07 | 128.2 | 128.2 | 125.0 | 120.6 | 116.2 | 111.7 
G-12-a| 305 104.2 | 132.8 5.99 | 122.8 | 122.8 | 119.4 | 115.1 | 110.8 | 106.5 
G-12 305 81.9 | 104.4 5.69 96.6 96.1 92.6 89.0 85.5 81.9 
G-10 254 65.5 83.5 5.33 77.2 75.7 took 69.7 66.7 63.6 
G-9 229 56.6 72.4 5.03 67.0 64.7 62.0 59.2 56.4 53.6 
G-8 203 48 .4 61.5 4.72 56.6 54.1 51.5 49.0 46.5 44.0 


Beams not secured against yielding sideways and free to fail in direction 
of least radius of gyration. 
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111 


GIRDER BEAMS USED AS COLUMNS 


SQUARE ENDS 


IN TONS OF 1000 KILOGRAMS 


Allowable stress per square centimeter: 


925 kilograms for lengths under 52 radii. 
1125—3.87— for lengths over 52 radii. 


SAFE LOADS FOR BETHLEHEM ROLLED 


Unsupported Length of Columns, in Meters 


Number 
oO 
Section 
a 6.0 6.5 7.0 Ts 8.0 8.5 9.0 9.5 10.0 

329.4 | 320.6 | 311.8 | 303.0 | 294.2 | 285.4 | 276.6 | 267.8 | 259.0 | 250.2 | G-30-a 
284.4 | 275.3 | 266.2 | 257.1 | 247.9 | 238.8 | 229.7 | 220.6 | 211.5 | 202.4 | G-30 
Zor.s | 240.6 | 240.1 | 231 :6 1°222:9:1 214.3 4: 205.7 0 197-1. 1° 188.5 |. 179.9 G-28 

257.3 | 249.8 | 242.2 | 234.7 | 227.1 | 219.5 | 212.0 | 204.4 ; 196.9 | 189.3 | G-26-a 
230.3 | 222.3 | 214.2 | 206.2 | 198.1 | 190.1 | 182.0 |] 173.9 | 165.9 | 157.8 | G-26 

———- 

222.0 | 215.0 | 208.1 | 201.1 | 194.1 | 187.2 | 180.2 | 173.2 }] 166.2 | 159.3 | G-24-a~ 
: 185.0 | 178.4 | 171.9 | 165.3 | 158.8 | 152.3 | 145.7 | 139.2 | 132.7 | 126.1 | G-24 

222.4 | 215.4 | 208.5 | 201.5 | 194.6 | 187.6 | 180.6 | 173.7 | 166.7 | 159.8 | G-20-a 
172.5 | 166.5 | 160.5 | 154.6 | 148.6 | 142.6 | 136.7 | 130.7 | 124.7 | 118.7 | G-20 
140.3 | 135.1 | 130.0 | 124.8 | 119.7 | 114.5 }] 109.4 | 104.2 OD I NS het 3 G-18 

220.8 | 213.6 | 206.4 | 199.3 | 192.1 | 184.9 | 177.8 | 170.6 | 163.4 | 156.3 | G-15-b 

159.0 | 153.3 | 147.6 | 141.9 | 136.3 | 130.6 J] 124.9 | 119.2 | 113.6 | 107.9 | G-15-a 
107.3 | 102.9 93.5 94.1 89.7 65.2 80.8 WOUM LPs wares Oa aiete se s-< G-15 

102.2) 97.9 93.6 89.3 35.1 80.8 eS PSOE Beg Does tly ba iy | ae per G-12-a 
78.4 74.8 fo 3 67.7 64.2 60.6 SNR RoE rere iat pad oes wets lea oto alats G-12 
60.6 | 57.6 54.5 SE°5 48.5 7 CGY. CS ys Ce aya, eer ena ae) (nine G-10 
50.8 48.0 45.2 42.5 Fr ike Ee Me 9) Sala gs aoe Ot Wy rd al Ur cae RO EM att G- 9 
41.5] 38.9 36.4 Dae Hae ¢ Sade ec Racer ete a tease wiv cae eels G- 8 


_Loads given to the right of the zigzag line are for lengths greater than 125 
radii of gyration. 


112 CONSOLIDATED STEEL CORPORATION 


SAFE LOADS FOR BETHLEHEM I-BEAMS 
USED AS COLUMNS 
IN TONS OF 1000 KILOGRAMS 
SQUARE ENDS 


Allowable stress per square centimeter: 
925 kilograms for lengths under 52 radii. 
1125-3.87— for lengths over 52 radii. 


: Area | Least U rted Length of 
Depth |Weight| “of | Radius ‘Co faa in Tv 
Number| of er Sec- | of Gy- . 
of Beam eter | tion | ration 
Section 1.5 2.0 2.5 3.0 
Mm. Kg. Cm.2 | Cm. 
B-30 762 178.6 | 227.7 | 5.49 | 210.6 | 210.6 | 210.6 | 208.0 
B-28 711 156.3 | 199.2 | 5.23 | 184.3 | 184.3 | 184.3 | 199.9 
B-26 660 133.9 | 170.9 | 4.95 | 158.1 | 158.1 | 158.1 | 152.2 
B-24-a 610 125.0 | 160.0 | 4.88 | 148.0 | 148.0 | 148.0 | 141.9 
B-24 610 123.5 | 158.6 | 4.52 | 146.7 | 146.7 | 144.5 | 137.7 
610 108.6 | 138.5 | 4.72 | 128.1 | 128.1 | 127.4 | 121.7 
B-20-a 508 122.0 | 155.9 | 4.62 | 144.2 | 144.2 | 142.7 | 136.2. 
508 107.2 | 137.9 | 4.78 | 127.6 | 127.6 | 127.2 | 121.6 
508 102.7 | 130.7 | 4.04 | 120.9 | 120.9 | 115.7 | 109.5 
B-20 508 95.2 | 121.7 | 4.11 | 112.6) 112;6 1 108.3 | 1023 
; 508 87.8 | 112.0 | 4.22 | 103.6 | 103.6 | 100.3 95.2 
457 87.8 | 112.3 | 3.81 | 103.9 | 103.5 97.8 92.1 
B-18 457 80.4 | 102.4] 3.91 94.7 94.7 89.9 84.8 
457 77.4 98.3 | 3.96 90.9 90.9 86.6 81.8 
457 tate 91.9 | 4.04 85.0 85.0 81.4 } 77.0 
B-15-b 381 105.7 | 185.2 | 4.34 | 125.1 | 125.1 | 122.0] 115.9 
Bisa | 381 | 95.2 | 121.4] 3.78 | 112.3 | 111.7 | 105.5 | 99.3 
381 80.4 | 102.5 | 3.94 94.8 94.8 90.1 85.1 
381 68.5 87.2 |. 3.45 80.7 78.5 73.6 68.8 
B-15 381 61.0 77.5 3.58 chat 70.4 66.2 62.1 
381 56.6 72.7 | 3.66 67.2 66.4 62.6 58.7 
B-12-a 305 53.6 68.5 | 3.61 63.4 62.4 58.7 55.0 
B-12 305 47.6 60.9 | 3.30 56.3 54.2 50.7 47.1 
305 42 .4 54.3 | 3.43 50.2 48.8 45.8 42.7 
B-10 254 42.4 53.8 | 3.07 49.8 47.0 43.6 40.2 . 
254 35.0 44.8 | 3.23 41.4 39.7 37.0 34.3 


Beams not secured against yielding sideways and free to fail in direction 
of least radius of gyration. 
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CONSOLIDATED STEEL CORPORATION 
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SAFE LOADS FOR BETHLEHEM I-BEAMS 
USED AS COLUMNS 
IN TONS OF 1000 KILOGRAMS 

SQUARE ENDS 


Allowable stress per square centimeter: 
925 kilograms for lengths under 52 radii. 
1125—3.87— for lengths over 52 radii. 


Unsupported Length of Columns, in Meters 


3.5 4.0 4.5 3.0 9.5 6.0 6.5 7.0 
200.0 192.0 | 183.9 | 175.9 | 167.9 | 159.9 | 151.8 | 143.8 
172.5} 165.1 | 157.8 | 150.4 | 143.0 | 135.7 | 128.3 | 120.9 
145.5 | 138.8 | 132.1 | 125.5 | 118.8 | 112.1 | 105.4 | 98.7 
135.6 | 129.2 | 122.9 |.116.6 | 110.2 | 103.9 | 97.5] 91.2 
130.9 | 124.1 | 117.3 | 110.5 | 103.7 | 97.0] 90.2 ]....... 
116.1 | 110.4 | 104.7] 99.0] 93.4] 87.7 | 82.0] 76.3 
129.7 | 123.2 | 116.6 | 110.1 | 103.6 | 97.0} 90.5 ]....... 
116.1 | 110.5 | 104.9} 99.3 | 93.7] 88.1] 82.6] 77.0 
oo hoe 90.7) B44 TO 2 TRO ay bedi scan 

ee: be bl BS53 | 79560 73.9 | 68.2 tek So liasetns 

Fee ee) TO.Bo1 74.61 O85 P G44 fan eal ds ee 

Beer Rene: F050 LON BBG t. wine i utawebesooe'e ks 

Pe eee et OS. 6 8 O40 SOS bir an wane be eet se 

eee Stes) Or At 62.6") BIBS Ss lae cote dt wae es 

caves “GOl2 | 63.8 1" so 4: f. $5.0.) 50.6 |o, eea.: 

109.9} 103.9} 97.8] 91.8] 85.8 | 79.8 |} 73.7 ]....... 

wee COS | BOLO) 74.4 1 GR 2 eae h oi hosp as 

meee eee 1 CO OT 65rO-) SO OTe i, wales cw aeweie) scales 
ee ae Ot bee |. AOD a: ize pein eee Ab kao eeaen ses 

2 US VN Ey IES Pe as (rie arisen ay (ermi gem Plan i or 

em Ot 7. Ob MB) os Des, tha ear ecis boa leu e ares « 

meee wee ot O40 AG De oR car be tilew bende eas 

oo) eT SE SE TB RS Aca oe (org ay a 

Pen £ OS,.0 1 BO; Obi cw hse oboede curines poestes ea he 

DOLL 5G ry sip he toe seen Base 08 [oie aks abe balbe e 

ee DDO se | ashi bon cee anata ae le fe be oe aee et 


Number 
of 
Section 


B-30 
B-28 
B-26 
B-24- 


B-24 


B-20-a 


B-20 


Loads given to the right of the zigzag line are for lengths greater than 


125 radii of gyration. 


114 CONSOLIDATED STEEL CORPORATION 


SAFE. LOADS FOR BETHLEHEM ROLLED 


STEEL 14-INCH H-COLUMNS 
IN TONS OF 1000 KILOGRAMS 


SQUARE ENDS 


Ss -x- 
T’ : 
b Allowable stress per square centimeter: 
925 kilograms for lengths under 52 radii. 
"7 1125—3.87+ for lengths over 52 radii. 


eS 


-| Wei Dimensions in nsu ted Length of Columns, 
ma | Weight | Milimctas | vAstec lee meagre Gn 
of tion, of Sec- | 9 y- 

Sec- | Kg. per ton 10 | ration, 

tion | Meter| D | T | B | Cm? . | 8.0] 85 ae eee 
124.3 | 350 | 17.6 | 354 | 157.8 8.81 | 146.0 | 146.0 | 146.0 | 146.0 | 142.9 
135.4 | 353 | 19.1 | 355 | 172.6 8.86 | 159.7 | 159.7 | 159.7 | 159.7 | 156.5 
147.3 | 356 | 20.6 | 356 | 187.5 8.89 | 173.4 | 173.4 | 173.4 | 173.4 | 170.1 
158.5 | 359 | 22.1 | 357 | 202.5 8.94 | 187.3 | 187.3 | 187.3 | 187.3 | 184.0 
170.4 | 362 | 23.6 | 358 | 217.4 8.97 | 201.1 | 201.1 | 201.1 | 201.1 | 197.7 
182.3 | 366 | 25.6 | 359 | 232.5 9.02 | 215.1 | 215.1 | 215.1 | 215.1) 2iE7 
194.2 | 369 | 27.1 | 360 | 247.6 9.04 | 229.0 | 229.0 | 229.0 | 229.0 | 225.6 
205.4 | 372 | 28.6 | 361 | 261.9 9.09 | 242.3 | 242.3 | 242.3 | 242.3 | 238.9 
217 3 | 375 | 30.1 | 362 | 277.1 9.12 | 256.3 | 256.3 | 256.3 | 256.3 | 252.9 
229.2 | 378 | 31.6 | 363 | 292.5 9.17 | 270.6 | 270.6 | 270.6 | 270.6 | 267.3 
241.1 | 381 | 33.1 | 364 | 307.8 | 9.19 | 284.7 | 284.7 | 284.7 | 284.7 | 281.5 
253.7 | 385 | 35.1 | 365 | 323.3 9.25 | 299.1 | 299.1 | 299.1 | 299.1 | 296.1 

H-14| 265.6 | 388 | 36.6 | 366 | 338.8 9.27 | 313.4 | 313.4 | 313.4 | 313.4 | 310.4 
277.5 | 391 | 38.1 | 367 | 354.3 9.30 | 327.7 | 327.7 | 327.7 | 327.7 | 324.9 
290.2 | 394 | 39.6 | 368 | 370.0 9.35 | 342.3 | 342.3 | 342.3 | 342.3 | 339.7 
302.8 | 397 | 41.1 | 369 | 385.7 9.37 | 356.8 | 356.8 | 356.8 | 356.8 | 354.3 
314.0 | 401 | 43.1 | 370 | 400.5 9.40 | 370.5 | 370.5 | 370.5 | 370.5 | 368.1 
326.7 | 404 | 44.6 | 371 | 416.3 9.42 | 385.1 | 385.1 | 385.1 | 385.1 | 382.8 
338.6 | 407 | 46.1 | 372 | 432.1 9.45 | 399.7 | 399.7 | 399.7 | 399.7 | 397.6 
351.2 | 410 | 47.6 | 373 | 448.1 | 9.50 | 414.5 | 414.5 | 414.5 | 414.5 | 412.8 
363.9 | 413 | 49.1 | 374 | 464.1 9.53 | 429.3 | 429.3 | 429.3 | 429.3 | 427.9 
376.5 | 416 | 50.6 | 375 | 480.2 9.55 | 444.2 | 444.2 | 444.2 | 444.2 | 442.9 
389.2 | 420 | 52.6 | 376 | 496.3 9.58 | 459.1 | 459.1 | 459.1 | 459.1 | 458.1 
401.8 | 423 | 54.1 | 377 | 512.5 9.63 | 474.1 | 474.1 | 474.1 | 474.1 | 473.6 
414.5 | 426 | 55.6 | 378 | 528.8 9.65 | 489.1 | 489.1 | 489.1 | 489.1 | 488.9 
427.9 | 429 | 57.1 | 379 | 545.2 | 9.68 | 504.3 | 504.3 | 504.3 | 504.3 | 504.3 

For detail dimensions see page 60. 
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CONSOLIDATED STEEL CORPORATION 115 


SAFE LOADS FOR BETHLEHEM ROLLED 


STEEL 14-INCH H-COLUMNS 
IN TONS OF 1000 KILOGRAMS 


<— 


SQUARE ENDS “ 
T4 
Allowable stress per square centimeter: b 
925 kilograms for lengths under 52 radii. : 
1125—3.87L for lengths over 52 radii. ; |__¥ _. 
— 
Unsupported Length of Columns, in Meters Section, 
Kilo- 
grams 
5.5 | 6.0 | 6.5 7.0 | 8.0 | 9.0 | 10.0 | 11.0 | 12.0 | 13.0 | ,per 
139.4 | 135.9 | 132.5 | 129.0 | 122.1 | 115.1 | 108.2 | 101.3 94.3 87.4 | 124.3 
152.7 | 148.9 | 145.2 | 141.4 | 133.9 | 126.3 | 118.8 | 111.2 | 103.7 96.2 | 135.4 
166.0 | 162.0 | 157.9 | 153.8 | 145.6 | 137.5 | 129.3 | 121.2 ] 113.0 | 104.8 | 147.3 
179.6 | 175.2 | 170.8 | 166.5 | 157.7 | 148.9 | 140.2 | 131.4 | 122.6 | 113.9 | 158.5 
193.0 | 188.3 | 183.6 | 178.9 | 169.5 | 160.2 | 150.8 | 141.4 | 132.0 | 122.6 | 170.4 
206.7 | 201.7 | 196.7 | 191.7 | 181.8 | 171.8 | 161.8 | 151.8 | 141.9 | 131.9 | 182.3 
220.3 | 215.0 | 209.7 | 204.4 | 193.8 | 183.2 | 172.6 | 162.0 | 151.4 | 140.8 | 194.2 
233.3 | 227.7 | 222.2 | 216.6 | 205.4 | 194.3 | 183.1 | 172.0 | 160.8 | 149.7 | 205.4 
247.1 | 241.2 | 235.3 | 229.4 | 217.7 | 205.9 | 194.2 | 182.4 |] 170.6 | 158.9 | 217.3 
261.2 | 255.0 | 248.8 | 242.7 | 230.3 | 218.0 | 205.6 | 193.3 | 180.9 | 168.6 | 229.2 
275.0 | 268.5 | 262.0 | 255.5 | 242.6 | 229.6 | 216.7 | 203.7 | 190.7 | 177.8 | 241.1 
289.3 | 282.6 | 275.8 | 269.0 | 255.5 | 242.0 | 228.5 | 214.9 | 201.4 | 187.9 | 253.7 
303.4 | 296.3 | 289.2 | 282.1 | 268.0 | 253.9 | 239.7 | 225.6 | 211.4 | 197.3 | 265.6 
317.5 | 310.1 | 302.8 | 295.4 | 280.6 | 265.9 | 251.2 | 236.4 | 221.7 | 206.9'| 277.5 
332.0 | 324.4 | 316.7 | 309.0 | 293.7 | 278.4 | 263.1 | 247.8 | 232.5 | 217.2 | 290.2 
346.3 | 338.3 | 330.4 | 322.4 | 306.5 | 290.5 | 274.6 | 258.7 | 242.8 | 226.8 | 302.8 
359.9 | 351.6 | 343.4 | 335.1 | 318.7 | 302.2 | 285.7 | 269.2 | 252.7 | 236.2 | 314.0 
374.3 | 365.7 | 357.2 | 348.6 | 331.5 | 314.4 | 297.3 | 280.2 | 263.1 | 246.0 | 326.7 
388.8 | 379.9 | 371.1 | 362.2 | 344.5 | 326.9 | 309.2 | 291.5 | 273.8 | 256.1 | 338.6 
403.7 | 394.6 | 385.5 | 376.3 | 358.1 | 339.8 | 321.6 | 303.3 | 285.1 | 266.8 | 351.2 
418.5 | 409.0 | 399.6 | 390.2 | 371.3 | 352.5 | 333.7 | 314.8 | 296.0 | 277.1 | 363.9 
433.2 | 423.5 | 413.7 | 404.0 | 384.6 | 365.1 | 345.6 | 326.2 | 306.7 | 287.3 | 376.5 
448.1 | 438.0 | 428.0 | 418.0 | 397.9 | 377.9 | 357.9 | 337.8 | 317.8 | 297.7 | 389.2 
463.3 | 453.0 | 442.7 | 432.4 | 411.8 | 391.2 | 370.6 | 350.0 | 329.4 | 308.8 | 401.8 
478.3 | 467.7 | 457.1 | 446.5 | 425.3 | 404.0 | 382.8 | 361.6 | 340.4 | 319.2 | 414.5 
493.5 | 482.6 | 471.7 | 460.84] 439.0°| 417.2 | 395.4 | 373.6 | 351.8 | 330.0 | 427.9 


Loads to the right of the heavy line are for lengths greater than 125 radii. 
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CONSOLIDATED STEEL CORPORATION 


SAFE, LOADS FOR BETHLEHEM ROLLED 
STEEL 12-INCH H-COLUMNS 


IN TONS OF 1000 KILOGRAMS 


K—---—-9--- 


ye 


i—B---- 
! 


SQUARE ENDS 


Allowable stress per square centimeter: 
925 kilograms for lengths under 52 radii. 


1125—3.87- for lengths over 52 radii. 


r Dimensions in Unsupported Length of Columns, 
Num-| Weight Wi Least : 
ber | of Sec- Millimeters Area | Radius in Mipeare 
se a of Sec- Gy- 
- . per tion in | ration, 
tion Meter Cm.? | Cm. 
D T B 3.0 3.5 4.0 4.5 5.0 
96.0 | 299 | 16.1 | 303 | 122.6 7.57 | 113.4 | 113.4 | 112.9 | 109.7 | 106.6 
106.4 | 302 | 17.6 | 304 | 135.2 7.62.1 125.1 | 125.1 | 124.6) 121.2) Lives 
116.1 | 305 | 19.1 | 305 | 148.0 7.65 | 136.9 | 136.9 | 136.6 | 132.8 | 129.1 
125.8 | 308 | 20.6 | 306 ! 160.8 7.70 | 148.7 | 148.7 | 148.6 | 144.5 | 140.5 
136.2,| 321:| 22:1 | 307. 1 1787 7.72 | 160.7 | 160.7 | 160.6 | 156.2 | 151.9 
146.6 | 314 | 23.6 | 308 | 186.6 7.77 | 172.6 | 172.6 | 172.6 | 168.1 | 163.5 
156.3 | 318 | 25. 309 | 199.6 7.80 | 184.6 | 184.6 | 184.6 | 180.0 | 175.0 
H-12 | 166.7 | 321 | 27.1 | 310 | 212.6 7.82 | 196.7 | 196.7 | 196.7 | 191.8 | 186.6 
176.4 | 324 | 28.6 | 311 | 225.0 7.87 | 208.1 | 208.1 | 208.1 | 203.3 | 197.8 
186.8 | 327 | 30.1 | 312 | 238.1 7.90 | 220.2 | 220.2 | 220.2 | 215.4 | 209.5 
197.2 | 330 | 31.6 | 313 | 251.4 7.95 | 232.5 |'232.5:| 232.5 | 22728 |} Zeno 
207.6 | 333 | 33.1 | 314 | 264.7 7.98 | 244.8 | 244.8 | 244.8 | 240.0 | 233.6 
218.0 | 337 | 35.1 | 315 | 278.1 8.00 | 257.2 | 257.2 | 257.2 | 252.3 | 245.6 
228.4 | 340 | 36.6 | 316 | 291.5 8.03 | 269.6 | 269.6 | 269.6 | 264.7 | 257.7 
239.6 | 343 | 38.1 | 317 | 305.0 8.08 | 282.1 | 282.1 | 282.1 | 277.4 |.270.1 


For detail dimensions, see page 62. 
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SAFE LOADS FOR BETHLEHEM ROLLED 


SQUARE ENDS 


STEEL 12-INCH H-COLUMNS 
IN TONS OF 1000 KILOGRAMS 


t 
; 
Allowable stress per square centimeter: 
925 kilograms for lengths under 52 radii. ? 
] = 
1125—3.87— for lengths over 52 radii. J 
—— 
Weight 
Unsupported Length of Columns, in Meters Sereion: 
Kilo- 
grams 
er 
BS GO 1 6.5. F004 Ti 60 | BS) 80 0.07) 22.9 | 
103.5 | 100.3 97.2 | ' 94.1 90.9 87.8 84.7 81.5 75. 69.0 96.0 
114.3 | 110.9 | 107.5 | 104.0 | 100.6 97.2 93.7 90.3 83. 76.6 | 106.4 
125.3 | 121.6 | 117.8 | 114.1 | 110.3 | 106.6 | 102.9 99.1 91. 84.1 | 116.1 
136.5 | 132.4 | 128.4 | 124.3 | 120.3 | 116.2 | 112.2 | 108.2 | 100. 92.0 | 125.8 
147.5 | 143.2 | 138.8 | 134.5 | 130.1 | 125.8 | 121.4 | 117.0 | 108. 99.6 | 136.2 
158.8 | 154.2 | 149.5 | 144.9 | 140.2 | 135.6 | 130.9 | 126.3 | 117. 107.7 | 146.6 
170.1 | 165.1 | 160.2 | 155.2 | 150.3 | 145.3 | 140.4 | 135.4 | 125. 115.6 | 156.3 
181.3 | 176.0 | 170.8 | 165.5 | 160.3 | 155.0 | 149.7 | 144.5 | 134. 123.4 | 166.7 
192.3 | 186.7 | 181.2 | 175.7 | 170.1 | 164.6 | 159.1 | 153.5 | 142. 131.4 | 176.4 
203.7 | 197.9 | 192.0 | 186.2 | 180.4 | 174.6 ; 168.7 | 162.9 | 151. 139.6 | 186.8 
215.5 | 209.4 | 203.3 | 197.2 | 191.0 | 184.9 | 178.8 | 172.7 | 160. 148.2 | 197.2 
227.2 | 220.8 | 214.3 | 207.9 | 201.5 | 195.1 | 188.7 | 182.3 | 169. 156.6 | 207.6 
238.9 | 232.1 | 225.4 | 218.7 | 212.0 | 205.2 | 198.5 | 191.8 | 178. 164.9 | 218.0 
250.7 | 243.6 | 236.6 | 229.6 | 222.6 | 215.5 | 208.5 | 201.5 | 187. 173.4 | 228.4 
262.8 | 255.5 | 248.2 | 240.9 | 233.6 | 226.3 | 219.0 | 211.7 |: 197. 182.4 | 239.6 | 


Loads to the right of the heavy line are for lengths greater than 125 radii. 
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CONSOLIDATED STEEL CORPORATION 


SAFE LOADS FOR BETHLEHEM ROLLED 
STEEL 10-INCH H-COLUMNS 


IN TONS OF 1000 KILOGRAMS 


L 


ke ----9----1 


K—— B- ---+4 


SQUARE ENDS 


Allowable stress per square centimeter: 


925 kilograms for lengths under 52 radii. 
1125—3.87- for lengths over 52 radii. 


Weight} Dimensions Area | Least Congres ae 
of in of Radius 
Number|Section,| Millimeters Section| of in Meters 
of Kilo- in Gyra- 
Section| grams fee oat 
; er nti- | Centi- 
72.9 | 251 | 14.4] 253 92.7 | 6.32 | 85.7) 84.4) 81.6) 78.7 
80.4 | 254 |15.9] 254 | 102.6 | 6.38 | 94.9) 93.6) 90.5) 87.4 
88.5 | 257 117.4] 255 | 113.4 |} 6.43 |104.9/103.7/100.3) 96.9 
97.5 | 260 |18.9| 256 | 124.1 | 6.45 |114.8/113.6 tee gee 
105.7 | 263 | 20.4} 257 | 134.9 | 6.50 |124.8/123.7/119.6/115.6 
114.6 | 267 | 22.4] 258 | 145.7 | 6.53 |134.8/133.7|129.4/125.1 
122.8 | 270 | 23.9| 259 | 156.7. | 6.55 |144.9/143.9)139.3/134.6 
H-10 131.7 | 273 | 25.4] 260 | 167.7 | 6.60 |155.1)154.2)149.3)144.4 
139.9 | 276 | 26.9} 261 | 178.8 | 6.63 |165.4|164.6/159.4)154.2 
148.1 | 279 | 28.4] 262 | 189.2 | 6.65 |175.0)174.3 168 .8|163.3 
157.0 | 283 |30.4} 263 | 200.4 | 6.71 |185.4/185.0/179.2)173.4 
165.9 | 286 |31.9} 264 | 211.6 | 6.73 |195.7|195.5]189.4/183.3 
174.9 | 289 |33.4] 265 | 222.9 | 6.76 |206.2/206.1/199.7!193.3 
183.8 | 292 |34.9| 266 | 234.3.| 6.78 |216.7/216.7|210.1/203.4 


For detail dimensions, see page 64. 
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CONSOLIDATED STEEL CORPORATION 119 


SAFE LOADS FOR BETHLEHEM ROLLED 
STEEL 10-INCH H-COLUMNS 


IN TONS OF 1000 KILOGRAMS 


SQUARE ENDS ° ens. 

m 2 

Allowable stress per square centimeter: D 

925 kilograms for lengths under 25 radii. : 
1125—3.87 for lengths over 52 radii. Ses os 

r mm ey 
Unsupported Length of Columns, in Meters Weight 
Oo 
Section, 
Kilograms 

er 
5.0 | 5.5 | 6.0} 6.5 | 7.0} 7.5} 8.0] 8.5 9.0 9.5 eter 
75.9| 73.1) 70.2) 67.4) 64.6) 61.7] 58.9) 56.0) 53.2) 50.4 72.9 
84.3) 81.2) 78.1) 75.0] 71.9) 68.7] 65.6) 62.5) 59.4) 56.3) 80.4 
93.4; 90.0) 86.6) 83.2) 79.8) 76.4) 73.0] 69.6) 66.1) 62.7 88.5 
102.4, 98.7; 94.9) 91.2) 87.5] 83.8) 80.0] 76.3) 72.6) 68.9) 97.5 
111.6, 107.6103.6, 99.6) 95.5) 91.5) 87.5] 83.5) 79.5) 75.5) 105.7 
120.7, 116.4)112.1/107.8/103.5] 99.2) 94.8] 90.5) 86.2) 81.9) 114.6 
130.0; 125.4)120.7)116.1)111.5|106.9)102.2] 97.6) 93.0) 88.3) 122.8 
139.5) 134.6129 .7|124.7/119.8)114.9}110.0] 105.1) 100.2) 95.2) 131.7 
149.0) 143.7/138. 5/133 .3)128.1/122.9|117.7] 112.4) 107.2} 102.0, 139.9 
157.8 152.3146. 8/141 .3)135.8/130.3/124.8] 119.3) 113.8) 108.3) 148.1 
167.7; 161.9)156.1150.3/144. 5/138 .8)133.0] 127.2} 121.4) 115.6) 157.0 
177.2) 171.1/165.0159.0/152.9/146.8)140.7] 134.6) 128.5) 122.5) 165.9 
187.0) 180.6174. 2)167.8|161.4)155.1/148.7] 142.3} 135.9] 129.5) 174.9 
196.7 190.0183 .3/176.7/170.0)163.3|156.6] 149.9] 143.2) 136.5) 183.8 


Loads to the right of the heavy line are for lengths greater than 125 radii. 


120 CONSOLIDATED STEEL CORPORATION 


SAFE LOADS FOR BETHLEHEM ROLLED 


STEEL 8-INCH H-COLUMNS 
IN TONS OF 1000 KILOGRAMS 
SQUARE ENDS 


925 kilograms for lengths under 52 radii. 


Ly 
! 
b Allowable stress per square centimeter: 
| 
por 1125—3 . 87 1 for lengths over 52 radii. 


: Dimensions in Unsupported Length of 
Num- ayn Millimeters Area | Least Cohen, in Mevers 
ber |Section, of | Radius 
of Kilo- Section! of Gy- 
Section| grams in | ration, 
er D E B.} Cm?) Cm. 12:55:13.0: $.5 1-48 
eter 
47.6 | 200 | 11.2} 203 59.2 5.03 | 54.8) 52.9) 50.7] 48.4 
51.3 | 203 | 12.7] 203 | 65.6 | 5.11 | 60.7| 58.9] 56.4) 53.9 
58.0 | 206 | 14.2} 204 74.2 5.16 | 68.6] 66.8) 64.0) 61.2 
64.7 | 209 | 15.7} 205 82.8 5.18 | 76.6] 74.6} 71.5} 68.4 
71.4 | 213 | 17.7| 206 91.5 5.21 | 84.6] 82.5) 79.1) 75.8 
78.9 | 216 | 19.2) 207 | 100.2 5.26 | 92.7| 90.6] 86.9} 83.2 
85.6 | 219 | 20.7} 208 | 109.0 5.28 |100.8| 98.7} 94.7] 90.7 
H-8 92.3 | 222 | 22.2) 209 | 117.9 5.31 |109.1/106.9|102.6| 98.3 
99.7 | 225 | 23.7| 210 | 126.8 5.36 |117.3/115.2/110.6|106.0 
106.4 | 228 | 25.2} 211 | 135.8 5.38 |125.6)123.5)118.6)113.7 
113.8 | 232 | 27.2) 212 | 144.9 5.41 |134.0/131.9/126.7|121.6 
120.5 | 235 | 28.7) 213 | 153.4 5.44 |141.9 Redon fexss 128.9 
127.2 | 238 | 30.2} 214 | 162.6 5.49 |150.4)148.5)142.8)137.1 
134.7 | 241 | 31.7| 215 | 171.9 5.51 |159.0/157.2)151.1)145.1 


For detail dimensions, see page 66. 


CONSOLIDATED STEEL CORPORATION 121° 


SAFE LOADS FOR BETHLEHEM ROLLED 


STEEL 8-INCH H-COLUMNS 
IN TONS OF 1000 KILOGRAMS 
SQUARE ENDS 


<— 


A 
Ti 
Allowable stress per square centimeter: f 
925 kilograms for lengths under 52 radii. 
1125—3.874 for lengths over 52 radii. | u 
r <= BY 

; Weight 
Unsupported Length of Columns, in Meters of 

Section, 

Kilo- 

| grams 
4.5 5.0 525 6.0 6.5 | -7.0 ee 8.0 per 
Meter 

46.1 43.8 | 41.5 | 39.3 | 37.0 | 34.7 | 32.4 AT .6 
51.4 49.0 | 46.5 | 44.0 | 41.5 | 39.0 | 36.5 SiS 
58.4 55,7 52.9 50.1 47.3 44.5 41.7 58.0 
65.3 62.2 | 59.1 | 56.0 | 52.9 | 49.8 | 46.8 64.7 
72.4 | 69.0 | 65.6 | 62.2 | 58.8 | 55.4 | 52.0 71.4 
79.6 75.9 12.2 68.5 64.8 61.1 07.4 78.9 
86.7 $2.7 | 78.7 | 74.7 | 70.7.) 66.7 | 62.7 85.6 
94.0 89.7 85.4 81.1 76.8 {ai0 68.2 92.3 
101.5 | 96.9 | 92.3 | 87.7 | 83.1 | 78.6 | 74.0 | 69.4 | 99.7 
108.8 | 103.9. | 99.0 | 94.2 | 89.3 | 84.4 | 79.5 | 74 6 | 106.4 
116.4 {111.2 |106.0 | 100.8 | 95.6 | 90.5 | 85.3 | go 7 | 113.8 
123.5 |118.0 |112.6 |107.1 |101.6 | 96.2 | 90.7 | g5 3 | 120.5 
131.3 |125.6 |119.9 |114.2 | 108.4 |102.7 | 97.0 | 91.2 | 127.2 
139.1 | 133.0 |127.0 | 120.9 |114.9 |108.9 |102.8 | 96.8 | 134.7 


- 

122 CONSOLIDATED STEEL CORPORATION 7 
SAFE LOADS FOR COMPOUND COLUMNS 
IN TONS OF 1000 KILOGRAMS 

SQUARE ENDS | 

ae 7 

poms is : \-, H-14-b x 220.3 kilograms Special H-Column q 


Im 


Section reinforced with Cover Plates 
Allowable stress per square centimeter: 
925 kilograms for lengths under 52 radii..- 


1125-387 for lengths over 52 radii. 


a 
a 


— 


ee ee ee 


Dimensions Area Least 
Weight in of Radius Unsupported Length of 
Number o Millimeters Section of Columns, in Meters 
of Section, in Gyra- 
Section |Kilograms prt tion, 
r Cc P H enti- nti- | 3.0] 3.5] 4.0] 4.5 | 5.0 
eter meters meters 
= 422.6 | 406 |31.6| 422| 538.8 10.11 |498.4/498.4/498 4/498 .4/498.4 
5 432.8 | 406 |33.1| 425 | 551.7 10.14 |510.3/510.3/510.3/510.3/510.3 
gg 442.9 | 406 |35.1| 429| 564.6 10.19 |522.3/522.3/522.3/522.3/522.3 
NE 453.0 | 406 |36.6| 432) 577.5 10.21 |534.2/534.2|534.2/534.2/534.2 — 
e° 463.1 | 406 |38.1]| 435 | 590.5 10.26 |546.2/546.2/546.2/546.2/546.2 
Soo 7 
b 5 473.2 | 406 |39.6| 438 | 603.4 10.29 |558.1/558.1/558.1/558.1/558.1 
28 483.4 | 406 |41.1| 441 | 616.3 10.31 [520-11570.1/570..1/570-11570.2 4 
2 493.5 | 406 |43.1]| 445 | 629.2 10.36 |582. 0/582. 0/582. 0/582.0/582.0 
4S 503.6 | 406 |44.6| 448 | 642.1 10.39 |593.9|593.9/593.9/593.9|593.9 
a5 513.7 | 406 |46.1| 451 | 655.0 10.41 |605.9/605.9/605.9|605.9/605.9 — 
N 2 
KE 521.3 | 432 144.6] 448 | 664.6 10.92 |614.8|614.8/614.8/614.8/614.8 — 
5 532.0 | 432 |46.1| 451 | 678.4 | 10.95 |627.5|627.5|627.5/627.5|627.5 
3. 542.7 | 432 | 47.6] 454 692.1 10.97 |640.2/640.2/640.2/640.2|/640.2 
g * 553.6 | 432 |49.1|] 457 | 705.8 11.00 |652.9]652.9/652.9|652.9]652.9 
a6 564.3 | 432 150.6] 460 | 719.5 11.05 |665.5/665.5|665 .5|665.5|/665.5 
: - q 
poe 575.0 | 432 |52.6| 464| 733.2 11.07 |678.2|678. 2/678 .2|678.2|678.2 
St 585.8 | 432 |54.1| 467) 746.9 11.10 |690.9|690.9|690.9|690.9/690.9 
me. 596.6 | 432 |55.6| 470 | 760.6 11.13 |703.6|703.6|703.6|703.6|703.6 
Sag 607.3 | 432 |57.1| 473 | 774.3 11.15 |716.2|716.2|716.2|716.2/716.2 — 
3.35 618.0 | 432 |58.6| 476 | 788.1 | 11.18 |729.0/729.0)/729.0/729.0|729.0 
&® "3 
ey 630.1 | 457 |57.1]| 473 | 803.4 11.73 |743.1|743.1|743.1|743.1/743.1 
a 641.4 | 457 |58.6| 476! 817.9 11.76 |756.6|756.6|756.6|756.6|756.6 
§ 6x 652.9 | 457 |60.1| 479 | 832.4 11.79 |770.0|770.0|770.0|770.0|770.0 
HE 664.2 | 457 |62.1| 483 846.9 11.81 |783.4|783.4|783.4|783.4|783.4 
EF z 675.6 | 457 163.6] 486| 861.4 11.84 |796.8|796.8|796.8|796.8|796.8 
Bes 687.0 | 457 |65.1| 489 | 875.9 11.86 |810.2/810.2/810.2/810.2/810.2 — 
SEs 698.4 | 457 |66.6| 492 890.4 11.89 |823.6|823 6/823 .6|823.6/823.6 — 
Oss 709.7 | 457 |68.1| 495 | 905.0 | 11.91 |837.1|/837.1/837.1/837.1/837.1 — 
Os 721.2 | 457 |69.6| 498 | 919.5 11.94 |850.5/850.5/850.5/850.5/850.5 
_ 


For detail dimensions, see page 72. 
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SAFE LOADS FOR COMPOUND COLUMNS 
IN TONS OF 1000 KILOGRAMS 


SQUARE ENDS 


ie ———C-=--»4 , 
H-14-b x 220.3 kilograms Special H-Column 3 ‘en 
Section reinforced with Cover Plates % 
Allowable stress per square centimeter: : 
925 kilograms for lengths under 52 radii. a 
1125-387 for lengths over 52 radii. i a ; 
ees 
Weight 
Unsupported Length of Columns, in Meters of 
Section, 
Kilo- 
grams 
5.5 6.0 6.5 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 r 
; eter 


602.9 | 590.8 | 578.6 | 566.4 | 542.1 | 517.7 | 493.4 | 469.0 | 444.7 396.0 | 513.7 
614.8 | 606.4 | 594.6 | 582.8 | 559.2 | 535.7 | 512.1 | 488.6 | 465.0 | 441.5 | 417.9 | 521.3 
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MAXIMUM SAFE SHEAR 
ON THE } 


WEBS OF BEAMS AND GIRDERS 


BETHLEHEM I-BEAMS AND 
GIRDER BEAMS 
FOR RAILROAD BRIDGES 


Nore.—Tables in both the English System and the 
Metric System will be found in each section of this Bul- 
letin. 


Metric tables are printed on colored paper for con- 
venience of reference. 
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MAXIMUM SAFE SHEAR ON THE WEBS 
OF BEAMS AND GIRDERS 


On relatively short spans the safe strength of the web of the beam against, 
crippling, caused by the shearing stress, may determine the maximum safe 
load which the beam should support. 


The shearing stresses in the web of a beam may be resolved into two com- 
ponent stresses of equal intensity, at right angles to each other, and at angles 
of 45 degrees with the neutral axis. Both of these stresses are of the same 
intensity and equal to that of the vertical shear’ These component stresses 
are equivalent to compressive and tensile forces acting upon the web of the 
beam. The compressive forces tend to buckle the web, but it is not entirely 
free to buckle because the tensile forces acting at right angles have the effect 
of stiffening it. 


The formula in general use for determining the maximum safe shear on 
the webs of beams and girders is as follows: 
12,000 dt 


1 ee 
+ 39008 


Maximum safe shear in pounds = 


where d=depth of beam, {=thickness of web, and h=clear distance between 
flanges, all dimensions in inches. 


The safe shears on the webs of Bethlehem Beams and Girders, derived from 
this formula, are given in the tables on pages 128 and 129, and also the cor- 
responding minimum spans for the greatest safe uniformly distributed loads. 


The safe uniformly distributed load for any span less than the minimum 
span given must not exceed twice the safe shear. The safe load concentrated at 
the center of a span must not be greater than twice the safe shear given, and 
the corresponding minimum span will be one-half the minimum span given in 
the table. Loading of any kind must not produce a shear exceeding the safe 
shear given unless the webs are stiffened. 


In general, the shearing strength of the webs will be found ample for all 
ordinary cases of loading. 
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MAXIMUM SAFE SHEAR FOR 
BETHLEHEM I-BEAMS AND GIRDER BEAMS 


Based upon the Crippling Strength of the Webs—also the 
Corresponding Minimum Spans for Greatest Safe 
Uniformly Distributed Loads 


I-Beams Girder Beams 
Sec- |Depth Weight | Maxi- |Mini-) Sec- |Depth| Weight} Maxi- |Mini- 
tion of per mum |mum_) tion of per mum |mum 
Num-|Beam,|} Foot, | Safe |Span, Num-|Beam,|} Foot, | Safe /|Span, 
ber Shear, eet | ber Shear, Feet 
Inches| Pounds, Pounds Inches} Pounds} Pounds ; 
| 
B-30 30 120.0 103,800 17.9 |G-30-a| 30 200.0 | 189,300 | 17.2 
B-28 28 105.0 | 89,000 | 17.2 |G-30 30 180.0 | 165,200 | 17.6 
B-26 26 90.0 | 75,300 | 16.2 |G-28 28 165.0 | 150,300 | 16.6 
B-24-a] 24 | 84.0 | 75,100 | 14.1 |G-26-a| 26 | 160.0 | 135,900-| 17.0 
24 | 83.0 93,100 | 10.7 |G-26 | 26 | 150.0 | 135,900 | 15.6 
B-24 | 54 73.0 | 54,000 | 17.2 |G-24-a} 24. | 140.0 | 121,700 | 15.3 
50 | 82.0 |102,400| 81 /G-24 | 24 | 120.0 | 98,500 | 16.3 
B-20-a oe ", |G-20-a} 20 | 140.0 | 124,200 | 12.6 
20 72.0 | 64,900 | 12.1 
G-20 20 112.0 98,500 | 12.7 
20 | 69.0 | 88,200) 7.7 |G18 | 18 | 92.0 | 76,100 | 12.4 
B-20 | 20 | 64.0 69,400) 9.4 /G.15-b} 15 | 140.0 | 134,200] 8.4 
20 | 59.0 50,000 | 12.5 |G_15-a} 15 | 104.0 | 94,300] 9.2 
18 59.0 78,000) 6.7 |G-15 15 73.0 59,200 | 10.6 
B-lg | 18 | 54.0 | 57,500} 8.7|G-12-a] 12 | 70.0] 57,200] 8.4 
18 52.0 49,200} 9.9 |\G-12 12 55.0 42,300 | 9.1 
18 48.5 | 36,700 | 12.9 en 10 44.0 ager re 
B-15-b| 15 71.0 | 77,900] 7.3 |G-9 9 38.0 | 26,700 | 7. 
nisa| 15 | 640) 93,900! 50/8 8 | 32.5 | 23,600] 65 
15 | 54.0 54,800] 7.9 | 
15 46.0 60,000} 5.7 ; 12,000 dt 
B-15 | 15 | 41.0 39,900] g3| Maximum Safe Shear=———>>- 
15 38.0 30,100 | 10.5 T3002 
B-12-a| 12 36.0 | 32,200 | 7.4) Where 
12 32.0 | 35,800} 5.7 d=depth of beam, 
B-12 | 12 28.5 | 22,200] 8.7 f= thickness af web, s 
5 | 39,800 ‘ h=clear distance between flanges. 
B-10 vi 4 |. 21,000 a All dimensions in inches. 
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MAXIMUM SAFE SHEAR FOR 
BETHLEHEM I-BEAMS AND GIRDER BEAMS 


Based Upon the Crippling Strength of the Webs—also the 
Corresponding Minimum Spans for Greatest Safe 


Uniformly Distributed Loads 


- I-Beams Girder Beams 
Maxi- Maxi- 
Depth | Weight | mum Mini- Depth | Weight | mum Mini- 
Number of r Safe mum || Number of Bo Safe mum 
of Meter Shear | Span of Beam eter | Shear | Span 
Section - Section 
Mm. Kg Kg. Meters Mm. Kg. Kg. Meters 
B-30 762 178.6 | 48,830 5.6 G-30-a| 762 297.6 89,050 5.4 
G-30 762 267.9 77,720 RS | 
B-28 711 156.3 41,870 5.4 
G-28 711 245.6 70,710 Sie 
B-26 660 133.9 35,420 Dik 
G-26a 660 238.1 63,930 3 
B-24-a 610 125.0 | 35,330 4.4 G-26 660 223.2 63,930 4.9 
B-24 610 123.5 43,800 3.4 G-24-a 610 208.3 57,250 4.8 
610 108.6 25,400 5.4 G-24 610 178.6 46,340 5.1 
B-20-a 508 122.0 48,170 Bis G-20-a| 508 208.3 58,430 4.0 
508 107.2 30,530 | 3.8 G-20 508 166.7 46,340 4.0 
508 102.7 41,490 2.4 G-18 457 136.9 35,800 3.9 
B-20 508 95.2 32,650 | . 2.9 
508 87.8 23,520 3.9 G-15-b| 381 208.3 63,130 2.6 
G-15-a| 381 154.8 44,360 2.9 
457 87.8 36,690 Zoe G-15 381 108.6 27,850 3.3 
B-18 457 80.4 27,050 p ae | 
457 17.4 23,150 =, a | G-12-a 305 104.2 26,910 | 2.6 
457 72.2 17,260 4.0 G-12 305 81.9 19,900 2.8 
B-15-b| 381 105.7 36,650 Aa | G-10 254 65.5 14,020 Zt 
B-15-a| 381 95.2 | 44,170 | 1.6 G-9 229 56.6 | 12,560] 2.4 
381 80.4 | 25,780 255 
G-8 203 48.4 11,100 2.0 
381 68.5 | 28,230 1.8 
B-15 381 61.0 18,770 2.6 
381 56.6 | 14,160 | 3.3 8.75dt 
Se Maximum Safe Shear a 
2-a} 305 53.6 | 15,150 2.3 in Kilograms 1430000? 
B-1g | 305 47.6 | 16,840 | 1.8 || Where 
305 42.4 | 10,440 | 2.7 d=depth of beam, 
t=thickness of web, 
B-10 254 42.4} 18,720 | 1.1 h=clear distance between flanges. 
: 254 35.0 9,880 2.0 All dimensions in millimeters. 
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BETHLEHEM I-BEAMS AND GIRDER BEAMS 
FOR RAILROAD BRIDGES 


The table on the opposite page shows the application of Bethlehem Rolled 
Beam and Girder Sections for use as track stringers in railroad bridges and for 
short span railroad bridges. The table is calculated according to Theodore 
Cooper’s Specifications for Railroad Bridges for a loading of E-40, equivalent 
to a capacity for 142-ton locomotives. All figures are given for one rail or one- 


half track. 


The size and weight of the Bethlehem Rolled Sections which are required 
for the purpose are given for the various spans. As a comparison, the size and 
weight of the corresponding present Standard I-Beams that could be employed 
for the same purpose are also given, so far as Standard Beams could be used. 
The economical weight of the Bethlehem Beams is apparent from this com- 
parison. Riveted girders would be required on spans greater than 17 feet in 
length, unless the more economical rolled Bethlehem Beams are used. 


Bethlehem Rolled Beams, for all spans under 25 feet in length, will weigh 
less than the most economical riveted girder it is possible to design, even when 
the depth of the latter is unlimited. For spans over 25 feet in length the rolled 
beams will weigh less than riveted girders of equal depth. 


In every case the Bethlehem Rolled Section is economical, weight or cost 
considered, as compared with a Standard I-Beam or with a riveted girder. 


The Bethlehem Beams also can be used to advantage for the cross girders 
or floor beams of bridges. Where available depth is limited, the rolled girder 
sections having twice the section modulus of standard beams of equal depth 
will be found desirable for stringers or cross girders and prove economical in 
weight and cost as compared with built-up riveted girders which otherwise 
would be required. These rolled girder sections will also be found specially 
adapted for solid bridge floors of shallow depth. 
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BETHLEHEM I-BEAMS AND GIRDER BEAMS 
USED FOR RAILROAD TRACK STRINGERS 
AND SHORT SPAN RAILROAD BRIDGES 


DESIGNED ACCORDING TO COOPER’S SPECIFICA- 


TIONS FOR LOADING E-40 


Bending . Most Economical 
Moknent, eens erate Sections Giana’ €. fade 
Span, in Section i sa that Could be Used 
P Ee Mier 
eet poun equire 
for Section |Depth,|) Weight | Weight 
4 Track Number per Foot,|per Foot,| Size 
Inches} Pounds | Pounds 
10 65,800 79 B-15-a 15 54.0 60 15” I 
11 76,700 92 B-18 18 52.0 60 18” I 
12 89,000 107 B-20 20 59.0 65 20" I 
13 | 102,000 122 B-20 20 64.0 70 20" I 
14 | 116,800 140 B-20-a 20 72.0 80 20" I 
15 | 133,000 160 B-24 24 73.0 80 24” I 
16 | 149,000 179 B-24 24 83.0 85 24" I 
17 | 166,000 199 B-24-a 24 84.0 | 100 a4" ¥ 
18 | 182,000 218 B-26 26 90.0 
19 | 200,600 241 B-28 28 | 105.0 4g2 4 
20 | 223,000 | 268 | B-28 28 | 1050 | FES RE 
21 243,000 292 B-30 30 120.0 RS'g ORR 
22 | 266,000 | 320 | B-30 30. | 1200.) 258 S43. 
23 | 287,000 344 B-30 30 | 120.0 ge" gad 
24 | 310,000 372 G-26 26 | 150.0 3° SE , 2. 
Q2T2O as 
25 | 331,000 | 397 G-26 26 | 150.0 | AS h&on~s 
26 | 354,000 425 G-26-a | 26 | 1600 | Box SBF 
27 | 377,000 452 G-28 28 | 165.0 | Sagas 
28 | 401,000 481 G-30 30 | 180.0 | ge Sae eS 
29 | 427,000 512 G-30 30 | 180.0 ser aad 
GOOG OSA 
30 | 453,000 | 544 | G-30 30 | 180.0 | Seses S| 
31 | 478,000 | 575 | G-30-a | 30 | 2000 | 2° Resa yg 
32 | 504,000 605 G-30-a 30 | 2000 | SSams 3 
a8 6" >. 
5030 O'& 
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CONNECTION ANGLES 
FOR 


BETHLEHEM ROLLED GIRDER 
AND I-BEAMS 


Nore.—Tables in both the English System and the 
Metric System will be found in each section of this 
Bulletin. 


Metric tables are printed on colored paper for con- 
venience of reference. 
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CONNECTION ANGLES FOR 
BETHEHEM ROLLED GIRDER BEAMS 


30” G 
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! 
2 Legs 6” x 6” x 16" x 2’ 0” 
Weight 77 pounds 


24” G 
Pad 
++ ane 4-6-4 mE 
-@--@- 4] M6 0+ -#-<>-h te 
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2 Legs 6” x 6” x 7¢"x 1’ 6” 
Weight 57 pounds 


26” and 28” G 
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ee eee 
i st 
Wht 2 
ee | Tes 
$e 1§< 
' j 1 
oe! +-@ ©- t 
' 1 
$4 ; 
Wy y | 
i 
a 
sie! 


2 Legs 6” x 6” x 44” x 1’ 9” 
Weight 67 pounds 


All holes 3g” diameter for 34” diameter rivets. 
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CONNECTION ANGLES FOR 
BETHLEHEM ROLLED GIRDER BEAMS 


20” G 
ie Sieg" sie 5 ie sic 5 
T 1 + $b es tinge 
Hira 
1 | : %S | 
TTT te FI 7. 
Loo g of tt 3 £? 
Bo ad hat 
be ame | i Oath ag 
$+Hi+4]-p-6-4}-1 | 
lose 'ioxg | 
sale 


Weight 48 pounds 


18’ G 
21 ow 2K" oO, 
os Becellia s ; nie 
pe AF te le o-$ =, 4 
Hit + -#-6-0] 2.! 
: | ! ' i i] ae 
Hi fj?) gs 
Pe Oke 
Ait-4--}-4-4-of + | 
iH : " 
Ast 
2 Legs 6” x 6” x 16"x 1’ 0%" 
Weight 41 pounds 


15”.G 
2% w 261 28,236 
sos omg OM 


2 Legs 6” x 6” x 74” x 10” 
Weight 48 pounds 


10” and 12” G 
2 2K" Og Bg" 


2 ae of at arg 
eee e-op5F 
i Py 4-8-O1 Pe 
| a a 
biktek 


2 Legs 6” x 6” x 14” x 74%" - 
Weight 32 pounds 


8” and 9” G 
SHRP 
PH Oh -F-e-OF" | 


2 Legs 0” x 6” x 3%" x 5” 
Weight 17 pounds 
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BETHLEHEM I-BEAMS 


CONSOLIDATED STEEL CORPORATION 
CONNECTION ANGLES FOR 


All holes for !°%" diameter for 34” diameter rivets. 


Weight 37 pounds 
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2 Legs 4” x 4” x 3%" x 1’ 8” 


15" I 


Weight 12 pounds 


2 Legs 6” x 4” x 34” x 5” 
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BETHLEHEM I-BEAMS 


CONSOLIDATED STEEL CORPORATION 
CONNECTION ANGLES FOR 


Weight 28 pounds 
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MINIMUM SPANS, 
THE CONNECTION ANGLES FOR 
BETHLEHEM GIRDER BEAMS — 
CAN BE USED FOR GREATEST 


IN FEET, ON 


WHICH 


SAFE UNIFORMLY DISTRIBUTED LOADS 


Least Span, in Feet, for Various Conditions ila 
, Fi 
Rivets: Shearing 10,000 Pounds, Reanng 20,000 Pounds Connection 
Depth | Weight per Square Inch Rivet 
of * C When two beams frame opposite each Shear, 
Beam, oot, OnNneC- : other to a beam or girder with a web 8,000 
tion to | Field thickness as follows: Pounds 
Web of | Connec- per re 
Beam tion  % ow Ve % 4% 4 In 
Inches | Pounds Inch | Inch | Inch | Inch | Inch | Inch 
30 200.0 23.0 23.0 24.1 | 27.1 | 31.0 | 36.2 | 43.4 | 54.2 28.8 
30 180.0 20.6 20.6 21.6 | 24.3 | 27.7 | 32.4 | 38.8 | 48.6 25.8 
28 180.0 22.4 22.4 23.4 | 26.4 | 30.1 | 35.1 | 42.2 | 52.7 28.0 
28 165.0 20.2 20.2 21.2 -) 23.8: |). 27s Ska tc Se ee 25.3 
26 160.0 18.6 18.6 19.5 | 22.0 | 25.1 | 29.3 | 35.1 | 43.9 23.3 
26 150.0 17.1 b by cee 17.9 | 20.1 | 23.0 | 26.8 | 32.2 | 40.3 21.4 
24 140.0 17.6 17.6 18.4 | 20.7 | 23.7 | 27.7 | 33.2 | 41.5 22.0 
24 120.0 16.8 15.1 15.8 | 17.8 | 20.4 | 23.8 | 28.5 | 35.6 18.9 
20 140.0 17 Uy Pe 18.5 | 20.9 | 23.8 | 27.8 | 33.4 | 41.7 22.1 
20 112.0 15.1 14.1 14.8 | 16.7 | 19.0 | 22.2 | 26.6 | 33.3 tly ss § 
18 92.0 13.1 10.7 11.2 | 12.6 | 14.4 | 16.8 | 20.1 | 25.1 13.3 
15° | 140.0 16.0 16.0 16.8 | 18.9 | 21.6 | 25.2 | 30.2 | 37.8 20.0 
15 104.0 12:3 12.3 12.:9)|.14:5 4 16:5. | 19:3 | 23.1 } 28:9 15.3 
15 73.0 12.2 8.9 9.3 | 10.5 | 12.0 | 14.0 | 16.8 | 20.9 1l.1 
12 70.0 11.6 9.0 9.5 .| 10.6 |, 33:2 |. 4422.) .27.6') 2133 1.3 
12 55.0 11.5 ¥ 7.6 8.5 9.8.1 IL:.4 [38.3 at 9.1 
10 44.0 9.3 4.9 §.] 5.8 6.6 yf 9.3 | 11.6 6.1 
9 38.0 12 33 So 6.0 6.8 q.7 9.0 | 10.8 | 13.5 7:2 
8 * 32.5 8.8 4.3 4.5 5.1 5.8 6.8 8.1 10.2 5.4 
The greatest value given of the least span for any of the governing conditions is 
the minimum span for which the connection may be used. 
Weights of Connection Angles for Girder Beams 
Depth of Weight of Depth of Weight of Depth of Weight of 
Beam One Connection Beam One Connection Beam One Connection 
30 Inches 77 Pounds 20 Inches 48 Pounds 10 Inches 25 Pounds 
28 a 67 id 18 Fa 41 * 9 i 17 * 
2% dee Ae ae ees e 7° 17 ce 
24 = 57 < 12 : 25 “ 


Weights do not include rivets for field connections. 
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MINIMUM SPANS, IN FEET, ON WHICH 
Least Span, in Feet, for Various Conditions 
Rivets: Shearing 10,000  Seonpaneny” no Hd 20,000 Pounds ~ Field 
Depth | Weight OS ee a 
o Hoo When two beams frame opposite each other to a| Rivet 
Beam,| Foot, ern beam or girder with a web thickness as follows: Shear, 
Webof -onnec- Vv \% ' % 3% 5 7 \y oun 
Beam | 40" | Jnch | Inch | Inch | Inch | Inch | Inch |g 2, 
Inches} Pounds} ° nch 
30 |120.0 23.0 ay} 23:1 24.8 28.4 33.1 39.7 49.7 26.3 
28 | 105.0 22.4 19.2 20.1 22:0 25.9 30.2 36.2 45.3 24.0 
26 90.0 22.1 i7.3 18.1 20.4 23:3 2%. 32.6 40.7 21.6 
24 84.0 21.9 LT aL 17.9 20.2 23.3 26.9 ry ae 40.3 21.4 
24 73.0 ba Ae § 15.0 i I iy NY it 20.2 23.6 28.3 35.4 18.% 
20 72.0 20.2 14.7 15.4 17.4 19.9 23.2 27.8 34.8 18.4 
20 59.0 18.5 11.8 te AT 13.9 15.9 18.5 22.2 27.8 14.7 
18 48.5 16.4 8.9 9.3 10.5 12.0 14.0 16.8 21.0 a ee. 
15 71.0 12.1 16.0 16.8 18.9 21.6 20k 30.2 37.7 20.0 
15 54.0 11.8 12.3 12.8 14.5 16.5 19.3 23':1 28.9 1:3 
15 38.0 12:1 8.9 9.3 10.5 12.0 14.0 16.8 21.0 py ee 
12 36.0 8.6 9.0 9.5 10.6 12.2 14.2 17.0 21.3 11.3 
12 28.5 8.5 1.2 y po 8.5 9.8 11.4 uh ees i te de 9.1 
10 23.5 8.7 7.4 7.8 8.7 10.0 11.6 14.0 17.50 9.3 
9 20.0 6.7 ae § 6.0 6.7 7.7 9.0 10.8 13.5 Te 
8 iy at 5.1 4.3 4.5 5.1 5.8 6.8 8.2 10.2 5.4 
The greatest value given of the least span for any of the governing conditions is 
the minimum span for which the connection may be used 
Weights of Connection Angles for Bethlehem I-Beams 
Depth of Weight of Depth of Weight of Depth of Weight of 
Beam One Connection Beam One Connection Beam One Connection 
30 Inches 46 Pounds 20 Inches 28 Pounds 10 Inches 12 Pounds 
28 “ 41 “ 18 “ 28 “ 9 “ 72 “ 
26 od 37 - 15 ~ 24 f 8 = 12 * 
24 . 32 = 12 ss 18 Ls 


Weights do not include rivets for field connections. 
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2 Legs 150 x 150 x 10 x 125 
Weight 7.7 kilograms 
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CONSOLIDATED STEEL CORPORATION 
CONNECTION ANGLES 
FOR BETHLEHEM I-BEAMS 
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2 Legs 150 x 100 x 10 x 125 


ee 100 x 10 x 380 


Weight 5.4 kilograms 


Weight 12.7 kilograms 
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CONSOLIDATED STEEL CORPORATION 


MINIMUM SPANS, IN METERS, ON WHICH 
THE CONNECTION ANGLES FOR 
BETHLEHEM ROLLED GIRDER BEAMS 
CAN BE USED FOR GREATEST 
SAFE UNIFORMLY DISTRIBUTED LOADS 


Least Span, in Meters, for Various Conditions se 
i 
Rivets: Shearing 750 Kilograms, Bearing 1500 Kilograms, Connection 
Depth | Weight per Square Centimeter Rivet 
of J When two beams frame opposite to each other Shear 
Beam, eter, | Con- to a beam or girder with a web _, 000 
Milli- ilo- | nec- ; thickness as follows: Kilograms 
meters | grams | tion | Field per 
to Con- |. %& % V% % % YY Square 
Web | nec- | Inch | Inch | Inch | Inch Inch Inch Centi- 
‘of tion meter 
Beam 14.3.| 12.75) 4351 9.5 7.9 6.4 
Mm. | Mm.|} Mm Mm Mm. Mm 
762 297 .6 7.0 7.0 7.3 8.3 9.4 11.0 I3.2 16.5 8.8 
762 267.9 6.3 6.3 6.6 7.4 8.4 9.9 11.8 14.8 7.9° 
711 245.6 6.2 6.2 6.5 3 8.3 9.7 11.6 14.5 ‘tek 
660 238.1 5.7 at ee Get 6.7 sf 8.9 10.7 13.4 Tih 
660 223.2 = Be 5.2 3.0 6.1 7.0 8.2 9.8 12.3 6.5 
610 208.3 5.4 5.4 5.6 6.3 aa 8.4 10.1 12.6 6.7 
610 178.6 a 4.6 4.8 5.4 6.2 | 8.7 10.9 5.8 
508 208.3 5.4 5.4 5.6 6.4 7.3 8.5 10.2 RY 6.7 
508 166.7 4.6 | 4.3 4.5 5.1 5.8 6.8 8.1 10.1 5.4 
457 136.9 4.0 3.3 3.4 3.8 4.4 5.1 6.1 ic (Py 4.1 
381 208.3 4.9 4.9 5.1 5.8 6.6 coe 9.2 11.5 6.1 
381 154.8 8:7 he 3.9 4.4 5.0 5.9 7.0 8.8 4.7 
381 108.6 iM | FS 2.8 S.2 aes 4.3 ee 6.4 3.4 
305 104.2 3.5 PE 2.9 3.2 Sut 4.3 Sus 6.5 3.4 
305 81.9 8.5 pee - 2.5 2.6 3.0 3.5 4.2 Dem 2.8 
254 65.5 2.8 1.5 1.6 1.8 2.0 2.3 2.8 3.5 1.9 
229 56.6 3.4 x 1.8 2.1 ase 2.7 8.5 4.1 “2.2 
203 48 .4 Zt 1.3 1.4 1.6 1.8 2.1 2.5 i | 1.6 


The greatest value given of the least span for any of the governing conditions is the minimum 
span for which the connection may be used. 


Weights of Connection Angles for Rolled Girder Beams 


Weight Weight Weight 
Depth of Bean. of One Depth of Beam of One Depth of Beam of 
Connection Connection Connection 
Millimeters Kilograms Millimeters Kilograms Millimeters Kilograms 
762 34.9 508 21.8 254 11.3 
711 30.4 457 18.6 229 gues 
660 30.4 381 14.5 203 7 ir: 
610 25.9 305 LES 


Weights do not include rivets for field connections. 
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BETHLEHEM I-BEAMS 
CAN BE USED FOR GREATEST 
SAFE UNIFORMLY DISTRIBUTED LOADS 


MINIMUM SPANS, IN METERS, ON WHICH 
THE CONNECTION ANGLES FOR 


Least Span, in Meters, for Various Conditions 
Rivets: Shearing 750 Kilograms, Bearing 1500 Kilograms, Field 
— Weight per Square Centimeter Connection 
a J When two beams frame opposite to each other , 
oe Meter, Con- to a beam or girder with a web an vet 
illi- ee | ee) ad thickness as follows: ers 
meters grams tion C 
to see BY” 6 % ¥% 4% 4% | Kilograms 
Web | ®&& | Inch | Inch | Inch | Inch Inch Inch per 
of tion Square 
Beam £43 eee td 9.5 7.9 6.4 Centi- 
Mm. | Mm.| Mm Mm Mm. Mm. meter 
762 178.6 7.0 6.4 6.7 7.6 8.7 10.1 ta te a 8.0 
711 156.3 6.9 5.9 6.1 6.9 7.9 9.2 11.0 13.8 T3 
660 133.9 6.7 as iD 6.2 yg | 8.3 9.9 12.4 6.6 
610 125.0 6.7 Se 55 6.2 7.0 8.2 9.8 12.3 6.5 
610 108.6 6.9 4.6 4.8 5.4 6.2 (Se 8.6 10.8 Sat 
508 107.2 6.2 4.5 4.7 aS 6.1 ok 8.5 10.6 5.6 
508 87.8 5.6 3.6 3.7 4.2 4.8 5.6 6.8 8.5 4.5 
457 72.2 5.0 Ase § 2.8 3:2 5 ey 4.3 Bok 6.4 3.4 
381 105.7 | 3.7 | 4.9 | 5.1 | 5.8 | 6.6 | 7.7] 9.2] 11.5 6.1 
381 80.4 3.6 Ey 3.9 4.4 5.0 5.9 7.0 8.8 | 4.7 
381 56.6 a7 2.7 2.8 3.2 5 4 4.3 521 6.4 | 3.4 
305 53.6 2.6 mia 2.9 5 ee ps Pf 4.3 biz 6.5 3.4 
305 42.4 2.6 2.2 2.3 2.6 3.0 4 4.2 ik, 2.8 
254 35.0 27 2.3 2.4 2.7 3.0 aD 4.3 Seo 2.8 


The greatest value given of the least span for any of the governing conditions is the minimum 


span for which the connection may be used. 


Weights of Connecting Angles for Bethlehem I-Beams 


Weight Weight Weight 
Depth of Beam of One Depth of Beam of One Depth of Beam of One 
Connection Connection Connection 
Millimeters Kilograms Millimeters Kilograms Millimeters Kilograms 
762 20.9 610 14.5 381 10.9 
711 18.6 508 12.7 305 8.2 
660 16.8 457 12.7 254 5.4 


Weights do not include rivets for field connections. 


CAST IRON SEPARATORS 
FOR 


BETHLEHEM ROLLED GIRDER 
AND I-BEAMS 


Note.—Tables in both the English System and the 
Metric System will be found in each section of this 
Bulletin. 


Metric tables are printed on colored paper for con- 
venience of reference. 
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CAST TRON SEPARATORS 
FOR BETHLEHEM GIRDER BEAMS 
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Separators for 18 to 30-inch beams are 5-inch metal. 
Separators for 8 to 15-inch beams are 4%-inch metal. 


SEPARATORS WITH THREE BOLTS 


Designation of Beam Distances Bolts Weights, in Pounds 
| ! Separators | Bolts and Nuts 
Out to Center | ,,,. Increase Increase 
Sec- Weight| Out te to ‘Width Center for Bolts for 
tion Depth, r | Flanges Center Se, to ‘Length Sepa- | j-inch | @94 | ]-inch 
Num-|Inches| Foot, | _ of | f |Sepa-| Cen-/ “jn | rator | qddi- | Nuts | Addi- 
ber | 'Pounds| Beams, Beams, F@tor, |_ ter, | Inches! _ for tional | _ for tional 
| Inches | Inches | Inches} Inch Width Spread Width Spread 
of of 
| Cee S Beams) S_ | Beams 
G-30-a| 30 | 200.0 | 30% | 153% | 15 10 | 17% | 73.0 | 4.50 | ‘7.7 | .875 
G-30 | 30 | 180.0] 2634 | 1384 | 13 10 | 1536] 64.5 | 4.50 | 7.0 | .375 
G-28 | 28 | 165.0 |, 25% | 1334 | 125 | 7% | 15 59.1 | 4.15 | 6.8 | .375 
G-26-a| 26 | 160.0] 27% | 14% | 135% | 714 | 16 59.0 | 3.85 | 7.1 | .375 
G-26 26 | 150.0! 248 | 12% '12%1 714 /| 14%| 53.0 | 3.85 | 6.6 .375 
SEPARATORS WITH TWO BOLTS 
. 
G-24-a) 24 | 140.0 | 26% | 13% “13% 12% | 15% | 50.0 | 3.50 | 4.6 | .25 
G-24 | 24 | 120.0| 24% | 12% | 12% | 121% | 144% | 47.0 | 3.50 | 4.3 | .25 
G-20-a| 20 | 140.0] 251% | 13 12% 110 | 143% | 39.0 | 2.80 | 4.5 | 25 
G-20 | 20 |112.0| 241% | 12% 12 10 | 14 38.0.| 2.80 | 4.3 25 
G-18 | 18 | 92.0] 23% | 12 11% 110 | 13%] 34.0°| 2.60 | 4.2 | 125 
G-15-b} 15 | 140.0| 24 | 12% | 11% | 7%/|14- | 22.0] 1.50] 4,3 | .25 
G-15-a| 15 | 104.0| 23 | 11% | 11%] 71% | 13%] 22.0! 1.60 | 4.2 | .25 
G-15 | 15 | 73.0) 214) 11 10% | 7% | 12% | 21.0 | 1.60 | 4.0 | .25 
G-12-a} 12 | 70.0] 20% | 10% | 10 5 | 12 17.5 | 1.30 | 3.8 | .25 
G-12 | 12 | 55.0| 20% | 103% | 10 5 | 113 | 1715.! 1.301 3.8 25 
SEPARATORS WITH ONE BOLT 
G-10.| 10 | 44.0 | 18% | 9% | ox 10% | 11.0 | 1.10 | 1.8 | .195 
G-9 | 9 | 38.0 | 17% | 9 834 1034 | 10.0 | 1.00 |. 1.7 125. 
Gs | 8 | 32.5 | 16% | 8% | 8% 9% 8.0 | .85 | 1.7 | .125 


All bolts 34-inch diameter. 
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CAST IRON SEPARATORS 
FOR BETHLEHEM I-BEAMS 
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Separators for 18 to 30-inch beams are 54-inch metal. 
Separators for 8 to 15-inch beams are 44-inch metal. 


SEPARATORS WITH THREE BOLTS 


Designation of Beam Distances Bolts Weights, in Pounds 
Separators | Bolts and Nuts 
Weight ri e Center bi Center, Increase ty ine 
ut o to re) to or olts or 
oe Depth ra hae sit a tid a Center se i ss ihe aod —_ 
, . o ° rator,| im i- uts i- 
Sian Inches| Pounds! Beams | Beams, | Inches Inches) Inches} for | tional | for | tional 
a Inches | Inches Width —— Width Cares 
oO ra 
Ss Cc | Ss Beams Ss Beams 
B-30 | 30 | 120.0 | 213 | 11% | 103% | 10 | 128% | 50.1 | 4.50 | 6.0 | .375 
B-28 | 28 | 105.0 | 205% | 10% | 10% | 734 | 12 43.9 | 4.15 | 5.7 | .875 
B-26 | 26-| 90.0| 1954 | 10% | 954 | 714/111 | 39.3 | 3.85 | 5. ‘375 
| 
SEPARATORS WITH TWO BOLTS 
| | 
B-24-a| 24 | 84.0 19 | 934 94% | 12%) 11% 55 1 18265 3.6 +20 
B-24 24 / 73.0 18% | 9% 9% | 12%} 11 ? 35.1 3.65 3.6 “20. 
B-20-a| 20 72.0 18% 9%% Ost ae 10%4 28.2 3.00 3.0 .25 
20 20 59.0 165% | 8% 8144 | 10 10 26.1 3.00 3.4 .25 
B-18 | 18 | 48.5| 15% | 8 75% | 10 94% | 22:1 | 2.70 | 3.2 "25 
B-15-b} 15 | 71.0| 15% | 8 1% | 7%| 916 | 13.1 | 1.65 | 3.2 125 
B-15-a} 15 | 54.0 14% 1% 7 1% 12:3 1.65 3.1 .25 
B-15 | 15 | 38.0} 14 | 7% | 7 74 | 8% | 13.3 | 1.80 | 3.0 125 
B-12-a) 12 | 36.0] 13% | 6% | 6%| 5 8 9.1 | 1.30 | 2.8 125 
12 32" 2B.5 12% ' 6% 6% 5 734 9.0 1.30 2.8 .25 
SEPARATORS WITH ONE BOLT 
B-10 | 10 | 23.5 | 12% | 6% 6 | | 1% | tio | 1.10 | 1.4 | {125 


All bolts 24-inch diameter. 
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Separators for 457 to 762 millimeter beams are 16 millimeter metal. 
Separators for 203 to 381 millimeter beams are 13 millimeter metal. 


SEPARATORS WITH THREE BOLTS 


Designation of Beam Distances Bolts Weights, in Kilograms 
Separators | Bolts and Nuts 
Out to |Center 
Out of | to | Width|Center Increase} Increase 
Num- Weight| Flanges\Center of Length for One | Bolts | for One 
ber | Depth,| per of of |Sepa-|Center| in | Sepa-| Centi- | and | Centi- 
of | Milli- | Meter, | Beams | Beams) rator, Milli- | rator | meter | Nuts | meter 
Sec- | meters | Kilo- in in | Milli-| Milli-| meters} for | Addi- | for | Addi- 
tion grams | Milli- | Milli- meters) meters Width} tional |Width | tional 
meters | meters Spread Spread 
of of 
be Cc 8 Beams| S 
G-30-a 762 | 297.6 781 400 381 254 445 | 33.1 0.80 3.9 0.07 
G-30 762 | 267.9 678 348 330 254 394 | 29.3 | 0.80 3.2 0.07 
G-28 711 245.6 656 338 321 191 381 26.8 0.74 ook 0.07 
G-26-a 660 | 238.1 707 362 346 191 406 | 26.8 0.69 3:2 0.07 
G-26 660 |! 223.2 629 324 308 191 368 |-24.0! 0.69 3.0 0.07 
SEPARATORS WITH TWO BOLTS 
G-24-a 610 | 208.3 678 348 333 318 387 | 22.7 0.63 p Ap 0.04 
G-24 610 178.6 629 324 311 318 362 | 218 0.63 |; 2.0 0.04 
G-20-a 508 | 208.3 648 330 314 254 375 17.7 0.50 2.0 0.04 
G-20 508 166.7 624 319 305 254 356 17.2 0.50 2.0 0.04 
G-18 457 136.9 596 304 292 254 343 | 15.4] 0.46 1.9 0.04 
G-15-b| 381 208.3 607 309 289 191 356 10.0 | 0.27 2.0 0.04 
G-15-a 381 154.8 584 298 283 191 343 | 10.0} 0.29 1.9 0.04 
G-15 381 108.6 545 278 267 191 318 9.5 0.29 1.8 0.04 
G-12-a 305 | 104.2 520 266 254 127 305 7.9 0.23 1.7 0.04 
G-12 305 81.9 511 263 254 127 298 7.9 0.23 iva sf 0.04 
SEPARATORS WITH ONE BOLT 
G-10 |; 254 65.5 469 240 232 273 5.0 0.20 0.8 0.02 
G- 9 229 56.6 | 446 230 222 | 260 4.5 0.18 0.8 0.02 
G- 8 203 48 .4 420 217 210 248 3.6 [2003S 0. 0.02 


All bolts 19 millimeters diameter. 
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CAST TRON SEPARATORS 


FOR BETHLEHEM I-BEAMS 
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Separators for 457 to 762 millimeter beams are 16 millimeter metal. 
Separators for 203 to 381 millimeter beams are 13 millimeter metal. 


SEPARATORS WITH THREE BOLTS 


Designation of Beam Distances Bolts Weights, in Kilograms 
Separators | Boltsand Nuts 
Out to |Center 
Out o Widtb|Center Increase Increase 
Num- Weight} Flanges|Center of to |Length for One | Bolts | for One 
ber | Depth,| per of of ~pa- |Center| in | Sepa-| Centi- | and | Centi- 
of | Milli- | Meter, | Beams |Beams| rator,| in Milli- | rator | meter | Nuts | meter 
Sec- | meters | Kilo- in in illi- | Milli- | meters} for | Addi- | for Addi- 
tion grams | Milli- | Milli- |meters| meters Width) tional |Width| tional 
meters |meters Spread Spread 
of of 
Ss G 8 Beams Ss Beams 
B-30 762 178.6 554 287 273 254 824-1 22.7 0.80 2. 0.07 
B-28 711 156.3 524 270 257 191 305 19.9 0.74 2.6 0.07 
B-26 660 133.9 497 256 244 191 292 17.8 0.69 ay 0.07 
SEPARATORS WITH TWO BOLTS 
B-24-a| 610 | 125.0 482 247 | 235 318 286 | 15.9] 0.65 1.6 |. 0.04 
B-24 610 108.6 474 245 235 318 279 15.9 0.65 1.6 0.04 
B-20-a 508 107.2 462 240 229 254 273 12.8 0.54 1.6 0.04 
B-20 508 87.8 423 220 210 254 254 11.8 0.54 15 0.04 
B-18 457 i Pe 3 392 202 194 254 235. | 10.0 0.48 5 as 0.04 
B-15-b 381 105.7 395 204 191 191 241 5.9 0.29 1.5 0.04 
B-15-a 381 80.4 366 188 178 191 229 5.6] 0.29 1.4 0.04 
B-15 381 56.6 354 185 178 191 216 6.0 0.32 1.4 0.04 
B-12-a 305 53.6 330 170 162 127 203 4.1 0.23 1.3 0.04 
B-12 305 42.4 320 165 159 127 197 4.1 0.23 1.3 0.04 
_ SEPARATORS WITH ONE BOLT 
152 191 20 0.6 | 0.02 


B-10 | 254 | 35.0 | 307 158 


3.4 | 0. 


All bolts 19 millimeters diameter. 


MISCELLANEOUS 
INFORMATION 
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DETAIL DIMENSIONS FOR BETHLEHEM 
I-BEAMS 
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Sec. | Depth|Weight ‘ Dimensions in Inches He 

tion of | per Rivet 
Num- | Beam,| Foot, | | a 

ber |Inches|Pounds F | W | L | K | G/} A | B | C | Bolt, 
Inch 


B-24-a| 24 84.0/ 914 | 56/21 | 1%] % 15%| 5%] % | K 
B24 | 24 | 83.0| 934 | %% |2156| 14g] 16| 514 | 514) % | % 
24, 73.0 25g, 12156 | lg) 1% | 544 | 5%) YW | KH 
B-20 20 | 82.0 | 857%] 8%, 11744) 1%) 3% | 5 5% | % | & 
roe ee 72.0 | 834 | % |17%| 1%| % | 5 54%,| %| % 
20 69.0 | 8%, | 34 117%| 14%) % | 4%)5%)| % | %&% 
B-20 20 64.0 | 854, | 29%, 117%) 1%) 5 | 4%! 54%) % | KH 
20 59.0 8 3% 117%/ 1%) % | 4%) 5%) %| 
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DETAIL DIMENSIONS FOR BETHLEHEM 
I-BEAMS 


Dimensions in Inch nerd 

Sec- | Depth] Weight ahaa mum 
tion | of per Rivet 
Num-| Beam,| Foot, or 
Gees NEnches! Poandsl © | M4 Ee) BG | A CB YC TL Bok, 
Inch 

B-15-b| 15 71.0 | 71% | 33%] 1184] 15% | 154 | 41441 51%| 5% | 
ae 15 64.0 | 73% | 3%} 1256] 1144] 34 | 4 5544 | 3%] 
Fathead cal © 54.0 | 7 184] 1254] 1144| 34 | 4 54,|1%| % 
15 46.0 | 6186] 1% | 12%) 1146] 174] 334 | 54%1 5%%| % 

B-15 15 41.0 | 634] 14] 12%] 114% | 144 | 3341 55% 1K) & 
15 | 38.0 | 64} 1%} 1274] 146 | 1% | 334 | 556 | 3%] % 

B-12-a| 12 36.0 | 61%| 546] 974) 1146] % 131% | 5561 3% | 34 
B12 | 12 | 32.0 | 636 .| 244] 1036) %@| % | 334 | 5546 | 4] %4 
12 28.5 | 6%] \% | 10% %| %13%/15%1%)| &% 

B-10 | 10 | 28.5 | 566) 2541] 836 | 3%] 36 | 314 | 534 | 4 | % 
10 | 23.5 | 5%@| 4 | 83 | We] % | 34 | 54 | %| %4 
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DETAIL DIMENSIONS FOR BETHLEHEM 
GIRDER BEAMS 


St kec=KW+th! a 


| oe) Dimensions in Inches her Maxi- 
Sec- Depth Weight 7 -- mum 
tion of | per | Po Rivet 
Num-|Beam, Foot,| F |W] L | K |G | AJ B/C Bolt 
ber bapa Pounds yA tak 
| | 
| | 
G-30-a 30 | 200 0) 15 | 34 [25% % Cc tl | 5% | %| 1 
G-30 | 30 | 180.0 | 13 | %@ |25% | 230) 1% | 9 | 56! %| 1 
G-28 | 28 | 165.0 | 1214) 24@|233¢ | 25% | 13% | 844 | SMG] 36) 1 
G-26-a|. 26 | 160.0 | 3!%] 54 |2156 | 28% | 11% | 944 | 556 | 34) 1 
G-26 | 26 | 150.0| 12 | % [21% | 23% | 14%) 8. | 5% | %| 1 
G-24-a| 24 | 140.0) 13 |%@/20 | 2 31619 | 5%] 3%| 1 | 
G-24 | 24 | 120.0| 12 | 1%@/20% 11% | @/8 | 54%) %| 1 : 
G-20-a 20 | 140.0 | 1214| 41¢, |1544%6| 254 | 114 | 844 | 556 | 34) 1 
G-20 | 20 | 112.0 12 354, 1634 | 1s%,| 1% 18 | 5% | 54%) 1 
G-18 | 18 | 92.0,| 1114] *44|143¢ | 154 | %@| 744.) 5% | %| 1 
G-15-b| 15 | 140.0 | 1134} 46 /10¥% | 2% | 1% | 794 | 5'%6| %| 1 
G-15-a} 15 | 104.0 | 1114] %@/11\% | 15%4| 1% | 714 | 55% | %)| 1 
_ G-15 | 15 | 73.0 | 1014] % |12% | 13@| % | 644 | 5% | 4) 1 | 
G-12-a| 12 70.0 | 10 | 5g] 9 1%4%| %1 6 Ye | %| 1 | 
G-12 | 12 55.0) 934] %& | 91441 1% | %] 6 53%} 4%} 1 
G-10 | 10 | 44.0] 9 | 54@4| 73411%]| | 5% | 554%_| %| KH 
G9 | 9 | 38.0} 814) 1%| 6% | 1% | %@| 54 | 5% | %| % 
G-8 gs | 32.5| 8 |1%|6 |1 %|5 | 5561 %| % 


157 


CONSOLIDATED STEEL CORPORATION 


TYPES OF H-COLUMN DETAILS 


Fig. 2 


Fig. 1 
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SHOP BUILDING CONSTRUCTION 
WITH BETHLEHEM WIDE FLANGE BEAMS USED FOR COLUMNS 
AND CRANE GIRDERS 
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NOTES ON THE STRENGTH AND DEFLECTION 
OF BEAMS 


The general notation employed throughout is as follows: 


a=area of section, in square inches. 
L=length of span, in feet. 
1=length of span, in inches. 
W =load uniformly distributed, in pounds. 
P=load concentrated at any point, in pounds. 
d=depth of cross-section, in inches. 
M =bending moment, in foot-pounds. 
m=bending moment, in inch-pounds. 
n=greatest distance of center of gravity of section from top or from bot- 
tom, in inches. 
jf =stress, in pounds per square inch in extreme fibers of beam, either top 
or bottom, according as n refers to distance from top or from bottom 
of section. 
D =maximum deflection, in inches. 
I=moment of inertia of section, neutral axis through center of gravity. 
I1”=moment of inertia of section, neutral axis isp to above, but not 
through center of gravity. 
z=distance between these neutral axes. 
S=section modulus. 
R=least moment of resistance of section, in inch-pounds. 
r=radius of gyration, in inches. 
C =coefficient of transverse strength, in pounds. 
E= modulus of elasticity (29,000,000 for steel). 


For a beam of any cross-section the relations existing between the proper- 
ties of the section are as follows: 


I"=I+a7 r= vi Gn 
R=—f=fs . C= 253 


The moment of resistance of the internal stresses of the beam resisting 
flexure must be equal to the moment of the external forces which act on the 
beam producing bending. The moment of resistance of a section is usually 
expressed in inch-pounds, in which case the bending moment must be expressed 
also in inch-pounds. 
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The relations existing between bending moment, moment of resistance, 
section modulus and stress per square inch are expressed thus: 


m=R S=5 
m 


m=fS f= 


ier the bending moment is in foot-pounds, the following relations are 
useful: ; 


C=8M amr 


If W is a uniformly distributed load in pounds, and the span, L, is taken in 
feet, then: 
; G 


C=WL Wee 


The last two formulas are convenient. To find the safe uniformly distrib- 
uted load in pounds for any section, it is only necessary to divide its coefficient 
of strength by the span in feet. If the uniformly distributed load in pounds is 


given, multiply it by the span in feet and the result is the coefficient of strength 
required by the section. 


On the next page formulas are given for finding bending moments, safe 
loads and deflections for beams loaded and supported in usual ways. Bending 
moments will be in foot-pounds or inch-pounds according as the x 5 are 
taken in feet or inches. To obtain deflection in inches the lengths must be taken 
in inches. 

For illustration, take a center load of 30,000 pounds on a span of 20 feet: 


M= = 150,000 foot-pounds 
C=8M =8X 150,000 = 1,200,000 


30,000 x 20 
a 


The nearest beam is a 20-inch Bethlehem I-Beam, weighing 59 pounds per 
foot, which has a coefficient of 1,250,300. 


If the bending moment has been taken in inch-pounds, then 


30.000 x 240 
ee 


4 = 1,800,000 inch-pounds 


at 
f 


The beam selected by the first method has a section modulus of 117.2, which 
is - nearest to that required. Both methods of calculation give identical 
results. 


S= 1,800,000-—-16,000 = 112.5 
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BENDING MOMENTS AND, DEFLECTIONS 
OF BEAMS FOR USUAL METHODS 
OF LOADING 


P or W = total load 
l=length of beam 


(1) Beam fixed at one end and loaded at the 
other. 


Safe load = % that given in tables. 

Maximum bending moment at point of sup- 
port = Pl. 

Maximum shear at point of support =P. 


Deflection = 3k 


(3) Beam supported at both ends, single load 
in the middle. 


Safe load = 4% that given in tables. 
Maximum bending moment at middle of beam 


Maximum shear at points of support = % P. 
Deflection = 8El 2 


(5) Beam supported at both ends, single un- 
symmetrical load. 


2 
ide lembee tied siveni tn tables % 


8ab 
b 
Maximum bending moment under load = Pe . 
Maximum shears: at support, a end = -. ; 
at other support = ae 


Pab(2/—a) 
9ETL 


Maximum deflection = 


Via(2l-a) 


I=moment of inertia 
E=modulus of elasticity 


(2) Beam fixed at one end and uniformly 
loaded. 


Safe load = 44 that given in tables. 
aximum bending moment at point of sup- 


rt =——.- 
= 2 


Maximum shear at point of support = W. 
Deflection = 


8EI | 


(4) Beam supported at both ends and uni- 
formly loaded. 


ZN 


| 
} j 


Safe load = that given in tables. 
Maximum bending moment at middle of 


beam -“ 
Maximum sneer points of support = 4W. 


Deflection = 34h 


(6) Beam supported at both ends, two sym- 


metrical loads. 


Safe load = that given in tables xq . 


Maximum bending moment between loads = 


1% Pa. 
Maximum shear between load and nearer sup- 


port=% P 


Pa 
48EI 


Maximum deflection = (32-—4a?). 
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DEFLECTION OF STEEL BEAMS AND GIRDERS 
UNDER TRANSVERSE LOADS 


Using the notation given on page 159, the deflection, in inches, of a steel 
beam or other section under a uniformly distributed load of W, in pounds, 
is found from the formula— 


_ 5 We 5 WUD) 
~ 384 El” 384 EI 
When W is the safe uniformly distributed load corresponding to a coeffi- 


cient of strength C, the following relations exist between W and C and the prop- 
erties of the shape: Ve 


D 


C oF 
=F and C=%f[S=K%]I > . : 
Substituting these values in the above formula, then, 
_ 15fL? 
~ ne 


When the fiber stress is 16,00 nds per square inch and the modulus of 
elasticity of steel taken as 29,000,000, then the deflection, in inches, is given 
by the formula— eos ne 


D= 0:01655L2 
2n 


In the case of a beam, girder or other section symmetrical about its neutral 
axis, 2n equals the depth of the beam. The deflection, in inches, of such a sec- 
tion under its safe uniformly distributed load which produces a fiber stress of 
16,000 pounds per square inch is given by the simple  sesins dh 


_ 9.016551? 1 L? 


D —7_ or very nearly = 5% 


The table on the opposite page gives the value of the expression 0.01655L? 
for spans from 1 foot to 60 feet. 

The safe loads and corresponding deflections for other usual cases of load- 
ing, as compared with the safe uniformly distributed loads given in the tables, 
are as follows: 

Beam supported at both ends and loaded with a single load concentrated 
at center of span. Safe load= 1% tabular load. Deflection = 5. 

Cantilever beam, fixed at one end and unsupported at the other, uniformly 
loaded. Safe load=14 tabular load. Deflection = 2,5. : 

Cantilever beam, fixed at one end and unsupported at the other, single load 
concentrated at free end. Safe load=% tabular load. Deflection =3,’5. 
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DEFLECTION COEFFICIENTS 
FOR UNIFORMLY DISTRIBUTED LOADS 
Fiber Stress, 16,000 Pounds per Square Inch 


Length 
Deflection Deflection Deflection of Deflection 
Coefficient| Span, | Coefficient! Span, | Coefficient 7 , | Coefficient 
eet Feet eet eet 


] 
AY 
> 
S 
°5 
“e 


i?) 


“s .0166 16 4.2372 31 15.9062 46 35.0234 
2° . 0662 17 4.7834 32 16.9490 47 36.5628 
3 . 1490 18 5.3628 33 18.0248 48 38.1352 
4 . 2648 19 9.9752 34 19.1338 49 39.7407 
5 .4138 20 6.6207 35 | 20.2759 50 41.3793 
6 .9959 21 7.2993 36 | 21.4510 51 43.0510 
ri .8110 22 8.0110 37 | 22.6593 52 44.7559 
8 1.0593 23 8.7559 » 38 =| 23.9007 53 46 .4938 
9 1.3407 24 9.5338 39 | 25.1752 54 48 . 2648 

10 1.6552 25 | 10.3448 40 | 26.4828 55 50.0690 
1] 2.0028 26 | 11.1890 4l 27.8234 56 =|. 51.9062 


12 2.3834 27 | 12.0662 42 | 29.1972 57 53. 7766 
13 2.7972 28 | 12.9766 43 | 30.6041 58 55.6800 
14 3.2441 29 | 13.9200 44 | 32.0441 59 57.6166 
15°] 3.7241 30 | 14.8966 45 | 33.5172 60 59.5862 


These coefficients furnish a convenient means of finding the deflection of 
steel sections under their uniformly distributed_safé loads for a maximum 
fiber stress of 16,000 pounds per square inch< 

To find the deflection of a steel beam¢grider, or other section which is sym- 
metrical about its neutral axis, under the e condition of loading, divide the 
deflection coefficient found in the above table for the given span by the depth 
of the beam in inches. The quotient will be the deflection in inches. 

To find the deflection of an angle or other section which is not symmetrical 
about its neutral axis under the above condition of loading, divide the deflec- 
tion coefficient in the table for the given span by twice the greatest distance, 
in inches, of the neutral axis from the outside fiber in the direction of bending. 

Under uniformly distributed loading corresponding to other intensities of 
stress the deflection can be found by simple proportion. Thus, for a uniformly 
distributed load producing a fiber stress of 12,000 pounds per square inch the 
deflection will be 4+3$3% or 34 of that found by the use of the above coeffi- 
cients. 
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DEFLECTION COEFFICIENTS 
FOR UNIFORMLY DISTRIBUTED LOADS 


Fiber Stress, 1200 Kilograms per Square Centimeter 


| / 
Length | peflection | Length Deflection | Length | Deflection 
| 


of Span, | Coefficients | °F Lp page | Coefficients of Span, Coefficients 
Meters eters Meters 
| 
1.0 123 » 6,897 | 14.0 | 24,031 
1.5 276 $0" 1 7,847 .| 14.5 | 25,779 
2.0 490 | 8.5 8,859 | 15.0 | 27,587 
2.5 766 | 9.0 9,931 | 15.5 29,457 
| 
i} 
3.0 1,104 9.5 11,066  —- 16.0 - 31,388 
3.5 4,502 <2 93050 12,261 | 16.5 33,380 
4.0 1,962°-<]' 40/501" ae ee 35,434 
4.5 | 2483 | "2.0" | Ie eae) age 37,549 
5.0° | 3,065 2° }- "NS * 3) degiee se Sige 39,725 
5.5 3,709 | 12.0 | 17,656 | 18.5 41,963 
6.0 4,414 12:5. | | (93sec 44,262 
6.5 5,180 13.0 | 20,721 19.5 46,622 
7.0 6,008 13.5 | 22,346 20.0 49,044 


| 
) 
| | 

These coefficients furnish a convenient means of finding the deflection of 
steel sections under their uniformly distributed safe loads for a maximum fiber 
stress of 1200 kilograms per square centimeter. 

To find the deflection of a steel beam, girder or other section which is sym- 
metrical about its neutral axis, under the above condition of loading, divide the 
deflection coefficient found in the above table for the given span by the depth 
of the beam in millimeters. The quotient will be the deflection in millimeters. 


Under uniformly distributed loading, corresponding to other intensities of 
stress, the deflection can be found by simple proportion. Thus, for a uniformly 


distributed load producing a fiber stress of 900 kilograms per square centi-— 
meter, the deflection will be °°; or 34 of that found by the use of the above _ 


coefficients. 


a 
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GRILLAGE BEAMS IN FOUNDATIONS 
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Grillages of steel beams imbedded in concrete are used in column footings 
to distribute the load over the desired area on yielding soil, thereby avoiding 
large masses of masonry and deep excavations. The beams should not be 
less than 3 inches apart in the clear between flanges so that the space between 
beams can be thoroughly filled with concrete. Separators should be used 
to keep the beams properly spaced. 

The load supported by each beam in a layer equals the total load on the 
foundation divided by the number of beamsin the layer. Loading is uniformly 
distributed over the length on which it is applied and the beam is uniformly 
supported from below over its entire length. Maximum bending occurs at ¢, 
the center of length of the beam. 


W =load supported by each beam, in pounds. 

L=length of beam, in feet. 

N =length, in feet, on which load is applied. 
C=coefficient of strength for the beam. 

Maximum bending moment in foot-pounds = 4gW(L-N). 


This formula for bending moment is the same as that for a simple beam 
of the length (L—N) supporting a uniformly distributed load of W. By using 
the length (L—N) as the span the size or safe load of grillage beams may be 
obtained directly from the tables of safe loads for I-beams and girder beams 
If (L—N) is less than the spans given in these tables the size or safe load must 
be obtained by means of the coefficient of strength or section modulus. When 
W is in pounds and L and N are in feet, the safe load on a given grillage beam 
is found by the formula— 

C 
= iN (1) 
and the coefficient of strength required by a beam for a given loading from 
the formula— 


Ww 


C=W(L-N). (2) 
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The greatest safe load may be limited by the safe shearing or crippling 
strength of the web, which should be investigated. The shear due to the load 
W is a maximum at the point a under the outer edge of the superimposed 
load, and ‘is found as follows: 


Vs = maximum shear due to the load W. 
V = greatest safe allowable shear on web of beam. 


The shear Vs must not exceed V, the safe shearing strength of the web. 
If the beams are thoroughly imbedded in concrete and the webs prevented 
from buckling, : 
V= 12,000dt = safe allowable shear, in pounds. 


But if the webs are not supported against buckling, 


_ 12,000dt _ { safe crippling strength of 
ear re ns | Fike web, in pounds, 

1+ 30008 
where d=depth of beam, {=thickness of web and h=clear distance between 
flanges, all in inches. The last formula is that for the safe crippling strength 
of webs and values for it are given for Bethlehem Beam and Girder Sections 
in the tables on pages 128 and 129. 

When shearing strength of the web is considered, the maximum load on a 
given grillage beam is 

— L . 
W=2V7H) (3) 
and the safe shearing strength required by the web of a beam for a given 
loading is 
_W L-N. 
vars. hee ae 

To find the safe load on a given beam use formulas (1) and (3) and take 
the lesser of the two values. When formula (3) gives the smaller value the 
safe load is limited by the shearing strength of the web. 

To select a grillage beam for a given loading find the coefficient of strength 
required by formula (2) and the safe shearing strength of web required by 
formula (4). The proper beam must then be selected to satisfy both require- 
ments. 

It will be found that Bethlehem Girder Beams are desirable and economical 
for use as grillage beams. : 


De << 
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BEARING PLATES 


Steel bearing plates are used under the ends of steel beams resting on walls 
to distribute the pressure on the latter. The plate must be of a sufficient size 
so that the allowable safe pressure on the wall will not be exceeded. 

For good brick work laid in cement mortar, capable of sustaining a safe 

essure of 200 pounds per square inch, the table below gives standard sizes of 
Soaring plates which will suffice in general on ordinary spans for I-beams 
to 24 up inches in depth. 


STANDARD BEARING PLATES FOR I-BEAMS 


F : Safe End : 
Depth Bearing Size of Bearing Plates Reaction Ssh ht 
Oo on a Wie. 
Beam, | Wall, Pounds Plate” 
Inches | Inches | Length, | Width, |Thickness,| PeT Square!) pounds 
Inches Inches Inches _ | Inch,Tons 
24 16 16 16 % 25.6 64 
20 16 16 15 XK 24.0 60 
18 16 16 14 XK 22.4 56 
15 12 12 4 % 16.8 A2 
12 12 12 12 34 14.4 31 
10 10 10 10 5% 10.0 18 
9 8 8 9 Vy 7.2 11 
8 8 8 8 % 6.4 9 
7 8 8 8 \% 6.4 9 
6 6 6 6 % 3.6 5 
and less 


Larger I-beams, girder beams and girders will require plates of increased 
size. In such special cases the size of the bearing plate must be determined by 
the area required to distribute the pressure and its thickness then obtained 
by the following formula: 


t=thickness of plate, in inches. | 
w= width of plate perpendicular to beam, in inches. 
b=width of roth of beam, in inches. 
p=allowable pressure on wall, in pounds per square inch. 
f =allowable fiber stress in plate, in pounds per square inch. 
For an allowable stress of 16,000 pounds per square inch the thickness o 
the plate required can be obtained for various pressures by multiplying 
4 (w-b), or the cantilever projection of the plate, by the following coefficients: 
Pressure, pounds square 
MOURN a cate ek Peres 
ee 


100 150 200 350 500 
0.137 0.168 0.194 0.256 0.306 
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BEARING VALUES OF PLATES 
IN TONS OF 2000 POUNDS 


= 


Allowable Pressure | Allowable Pressure 
os per Square Inch — per Square Inch 
re) oO 
Plate, Plate, 
Inches | 100 150 200 350 500 Inches 100 150 200 350 500 
Pounds} Pounds} Pounds} Pounds| Pounds Pounds} Pounds} Pounds} Pounds} Pounds 
7 
6x 6 1.8 23% 3.6 6.3 9.0 14x14 9.8 | 14.7 | 19.6 | 34.3 49.0 
6x 8 2.4 3.6 4.8 8.4 | 12.0 || 14x16 11,2. | 16.8) 22.4::) 39-2 56.0 
6x10 3.0 4.5 6.0 | 10.5- 15.0 14x18 12.6 | 18.9 | 25.2 | 44.4 63.0 
8x 8 3.2 4.8 6.4 | 11.2 | 16.0 16x16 12.8 | 19.2 | 25.6 | 44.8 64.0 
8x10 4.0 6.0 $.0 | 14.0 |} 20.0 |) 16x18 14.4 | 21.6 } 28.8 | 50.4 72.0 
8x12 4.8 7.2 9.6 | 16.8 | 24.0 16x20 16.0 | 24.0 | 32.0 | 56.0 80.0 
10x10 5.0 7,0 (30:0: | PR) 28 18x18 16.2 | 24.3 | 32.4.) 56.7 81.0 
10x12 6.0 9.0 | 12.0 | 21.0 | 30.0 || 18x20 18.0 | 27.0 | 36.0 | 63.0 90.0 
10x14 7.0 10.5 | 14.0 | 24.5 | 35.0 | 18x22 19.8 | 29.7 | 39.6 | 69.3 99.0 
12x12 sm 10.8 | 14.4 | 25.2 | 36.0 | 20x20 | 20.0 | 30.0 | 40.0 | 70.0 | 100.0 
12x14 8.4 12.6 | 16.8 | 29.4 | 42.0 || 20x22 22.0 | 33.0 | 44.0 | 77.0 | 110.0 
12x16 9.6 14.4 ] 19.2 | 33.6 | 48.0 || 20x24 | 24.0 | 36.0 | 48.0 | 84.0 | 120.0 


The pressure on masonry of different kinds should not exceed the following 
values, in pounds per square inch: 


Pressure, Pounds 


Kind of Masonry per Square Inch 


Brickwork in lime wiortars. . 4: 34 s.«.. < «ois eee ein ee 100 
Brickwork in cement and lime mortar..................-...-. 150 
Brickwork in Portland cement mortar....................... 200 
Portland cement. concrete. -. sé i604 ee he eee ee 350 
Sandstone of good quality: .2.(.:. <<)... S25 soe ieee Pee 400 
Bluestone and limestone..... . salsa 8 DRL. Ae ae eer 500 
Granite... . cd oS A: cS le tee oe ee 600 


Frequently a template of bluestone, or other hard quality of stone, is used 
instead of a steel bearing plate. Where the load to be supported is considera- 
ble, as at the ends of girders, both steel bearing plates and stone templates 
should be used; in which case the size of the bearing plate is determined by 
the allowable pressure on the stone template according to the safe pressure 
given above for the kind of stone used. The size of the stone template must 
also be sufficient to limit the pressure on the brickwork to the safe allowable 
value as-given above for the quality of masonry used. The stone should not 
project beyond the steel bearing plate in any direction more than 34 of the 
thickness of the stone. 
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SPACING OF TIE RODS 


Tie rods are used in fireproof floors to resist the thrust of the floor arches 
and to hold the steel beams in position laterally. Rods of 34-inch diameter are 
- generally employed for this purpose. They should be placed as near as possible 
in the line of thrust of the arch, usually 3 inches above the bottom of the 


The proper spacing of tie rods is determined by two considerations. The 
stress on the net area of the rod produced by the thrust of the arch must not 
exceed 15,000 pounds per square inch. Also the lateral stress produced in the 
beams or channels by the thrust of the arches must not be excessive. 


The spacing required to satisfy the first of these requirements is found in 
the following manner: 


Let = thrust of arch, in oe per lineal foot. 
=rise of arch, in inc 
es distance between beams, or span of arch, in feet. 
w=load per square foot, in pounds. 
a=net area of tie rod, in square inches. 
d=distance between tie rods, in feet. 


3wl? 10,000ar 
Then, mag oa. (1); and d= we? (2). 


The net areas, in square inches, of the usual sizes of tie rods are as follows: 


Diameter of rod = 54-inch 34-inch Y%-inch l-inch 
Net area, a= 0.20 0.30 0.42 0.55 
For 34-inch rods, the size generally used, and for a total load of 150 pounds 
per square foot the spacing given by formula (2) becomes d= 20r + /?. 
The effective rise of flat tile arches may be assumed as 2 inches less than the 
depth of the arch. 
The maximum spacing, in feet, of 34-inch tie rods for a total load of 150 


pounds per square foot, producing a stress of 15,000 pounds per square inch in 
net area of rods, is given in the following table: 


MAXIMUM SPACING, IN FEET, OF 34-INCH TIE RODS FOR 
A TOTAL LOAD OF 150 POUNDS PER SQUARE FOOT 


Span Effective Rise of Arch 
of 
Arch, 4 5 7 10 


3 6 8 9 
Feet Inch Inch Inch Inch Inch Inch Inch Inch 


4 3.7 5.0 6.2 To 0 OO Eb} 12.5 
5 2.4 3.2 4.0 4.8 5.6 6.4 7.2 8.0 
6 2.2 2.8 3.3 3.9 4.4 5.0 3.9 
7 2.0 2.4 2.9 3.3 3.7 4.1 
8 2.2 2.5 2.8 3.1 


170 CONSOLIDATED STEEL CORPORATION 


It may be necessary to decrease the distance between tie rods given in the 
preceding table or found from formula (2), in order to satisfy the second re- 
quirement.that the lateral stress in the beams or aon produced by the 
thrust of the arches may not be excessive. 


Let I’=moment of inertia of beam or channel, sideways. 
b =width of flange of beam or channel, in inches. 
x =distance, in inches, of neutral axis from back of channel. 


f =fiber stress produced by thrust of arch, in pounds per square 
inch. 


The beams or channels may be considered as continuous, in which case the 
stress produced by flexure and the corresponding spacing of rods are given by 
the following formulas: 


2 ' 
ic Bekins. feo. (2: Saas vie (4) 


Where the thrusts of adjacent arches are opposed to each other, as in the 
interior beams of a floor, the thrust / in these formulas may be taken only for 
the live loads. The sum of the stresses produced by lateral thrust and vertical 
loading should not exceed 20,000 pounds per square inch. As the vertical load- 
ing in building construction is usually allowed to produce a fiber stress of 
16,000 pounds per square inch, the lateral stress must therefore be limited to 
4,000 pounds per square inch. In such case the fiber stress, f, in formula (4) 
is to be taken as 4,000. 


For Channels, f= al 


For exterior arches along walls, or around openings, the thrust ¢ must be 
taken for the full live and dead load. 


Channels will be found to require a greater number of tie rods than interior 
beams, and it may be advisable in some instances to use a beam for a skewback 
instead of a channel. 


If formulas (4) and (6) give a greater distance between rods than is obtained 
by the use of formula (2), the value given by the latter is to be used, as the stress 
on the tie rod itself must not exceed its safe limit. 


Beams must be held laterally at intervals not greater than twenty times 
the width of their flanges, otherwise their safe loads as given in the tables must 
be reduced in the proportion given in the table at the bottom of page 77. 


— 
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REDUCTION OF AREA FOR ONE RIVET HOLE 


IN SQUARE INCHES 


To be deducted from gross area of plates or shapes to obtain net area 


Diameter of Hole 
Thickness 
of Metal, : 
4 % % ay 34 18%, % 1b 1 1% 1% 
Inches Inch | Inch | Inch | Inc Inch | Inch | Inch | Inch | Inch | Inch | Inch 
\G .03 04 .04 .04 .05 .05 .05 .06 . 06 07 07 
yy .06 .07 .08 .09 .09 .10 Py | Pal 2 23 .13 14 
u% a ee See 88 Fee. IST 16.1) 18 f .19:} .20) 32 
y% Bp .14 .16 17 .19 .20 ee .23 Be 4" ye .28 
4% .16 .18 .20 x41 .23 .25 2a .29 Hf we Be 1 
3% .19 .21 oe .26 .28 .30 oo 35 .38 .40 42 
1% Mere oes 27 .30 .33 .36 .38 41 44 46 .49 
4 ae .28 .3l 34 .38 .41 .44 47 .50 ue .56 
% .28 .32 .35 .39 .42 .46 .49 aE: .56 .60 .63 
% .31 <3 .39 .43 .47 .51 55 .59 .63 .66 .70 
ly .34 .39 .43 AT .52 .56 .60 .64 .69 .73 .17 
3% .38 42 47 ae .56 .61 . 66 .70 Bey (5 .80 84 
18, 41 46 51 .56 -61 .66 gt . 76 .81 . 86 91 
% 44 .49 Ro .60 .66 ay fi Fay if 4 .82 .88 .93 .93 
154, 47 s63 .59 .64 .70 .76 .82 .88 .94 | 1.00 | 1.05 
1 .50 .56 .63 .69 ae .81 .88 .94 | 1.00 | 1.06 | 1.13 
14% .53 .60 .66 Ay .80 . 86 .93 | 1.00 | 1.06 | 1.13 | 1.20 
1% .56 .63 .70 my i$ .84 91 eon a Oe WBS 1h 26d. 27 
134% 59 .67 74 .82 .89 .96 | 1.04 | 1.11 | 1.19 | 1.26 | 1.34 
1% .63 .70 .78 .86 694 F-25029 209. LT 1 fF 1.33.1 1.41 
15% .66 14 .82 .90 98 | 1207 7). E95 P2223) ) 1:31 1.1:39.).1.48 
1% .69 77 . 86 9 2.03) | F.121. 1720: F020") 1538 1.46) 1.55 
1% .72 .81 .90 99 | 1:08) 2.17 | 2526 |) 2.85 t P44 1 1.53 | 1.62 
1% Ay i 84 .94 | 1.03 | 1.13 | 1.22 | 1.31 | 1.41 | 1.50 | 1-59 | 1.69 
1% .78 . 88 9B fF EO) Ba Bota at 46 1 2.56) 1.661 1576 
1% 81 sO" | 402 F-25129 2222 hb 32 ) 242 12558 4-263.) 1-73..} 1.83 
114 .84 95: 205.1 L1G t 2.27) LST] 2:47 1). 258 ft E5691 1.79 1.1.90 
1% .88 -98 | 1.09 | 1.20 | 1.31 | 1.42 | 1.53 | 1.54 |°1.75 | 1.86 | 1.97 
11% -91 | 1.02 | 1.13 | 1.25 | 1.36 | 1.47 | 1.59 | 1.70 | 1.81 | 1.93 | 2.04 
1% FS 208 | Fee Ph b22 Pe 52 64 7G 188 12.9072. 
114, 97 | 1.09 | 1.21 | 1.33.) 1545-] 1.57 1-23.70 | 1.282 | 294 |-2.061:2.18 
2 1.00 | 1.13 | 1.25 | 1.38 | 1.50 | 1.63 | 1.75 | 1.88 | 2.00 BAS 12.25 


_ When holes are punched the diameter of the holes should be taken \% inch greater than the 
diameter of the rivet or bolt. 

_ For drilled holes the diameter may be taken only % inch greater than the diameter of the 
rivet or bolt. 
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SHEARING AND BEARING VALUE OF RIVETS 


Single Bearing Values, in Pounds, for Different Thickness of 
Diameter} Areain | Shear at Plate in Inches at 15,000 Pounds per Square Inch 
of Rivet, | Square 7,500 
Inches Inches Pounds 
Yy" 546” 34” Uy yy” 
x% 1104 830 1410 1760 2110 waeelela Sennes ae See . 
.1963 1470 1880 2340 2610 3280 3750 
5% . 3068 2300 2340 2930 3520 410 4690 
34 4418 3310 2810 3520 4220 4920 5630 
KK .6013 4510 3280 4100 4920 5740 6560 
1 7854 5890 3750 4690 | 5620 | 6560 7500 
Single Bearing Values, in Pounds, for Different Thickness of 
Diameter| Areain | Shear at Plate in Inches at 18,000 Pounds per Square Inch 
of Rivet, | Square 9,000 
Inches Inches Pounds 
yy" 54” 34” 1a” iy” 
% .110 990 1680 2110 S5RO hinted se karls« $10c0 8 0d Se 
.196 1770 2250 2820 3370 3940 4500 
5% .307 2760 2790 3480 4180 0 5580 
3% 442 3970 3370 4210 5050 5910 6750 
K% .601 5410 3940 4920 5910 6880 7870 
1 . 785 7060 4500 5620 6750 7870 9000 
Single Bearing Values, in Pounds, for Different Thickness of 
Diameter| Areain | Shear at Plate in Inches at 20,000 Pounds per Square Inch 
of Rivet, | Square 10,000 
Inches Inches Pounds 
yy" 5” 34” iy” yy” 
3% 1104 1100 1880 2340 +) ees Pe ae re oi 
1963 1960 2500 3130 3750 4380 5000 
5% .3068 3070 3130 3910 4690 5470 6250 
% 4418 4420 3750 4690 5630 6560 7 
% .6013 6010 4380 5470 6570 7660 8750 
1 7854 7850 5000 6250 7500 8750 10000 
Single Bearing Values, in Pounds, for Different Thickness of 
Diameter| Areain | Shear at Plate in Inches at 22,000 Pounds per Square Inch 
of Rivet, | Square 11,000 
Inches Inches Pounds 
yy" 7 34” Ye” 1%” 
% 1104 1210 2060 2580 BONG - ches dskcwne Yerien 
4 1963 2160 2750 3440 4130 4820 5500 
5% .3068 3370 3440 4300 5160 6020 6880 
34 4418 4860 4130 5160 6190 7220 8250 
K% -6013 6610 4810 6020 7220 8430 9630 
1 7854 8640 5500 6880 $250 9630 11000 


Bearing values given above or to the right of the up 4 
Bearing values given between the upper and lower zigzag lines are less than double © 


shear. 


shear and greater than single shear. 


zigzag lines are greater than double 
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SHEARING AND BEARING VALUE OF RIVETS 


Bearing Values, in Pounds, for Different Thickness of Plate in Inches 


at 15,000 Pounds per Square Inch Diameter 
of Rivet, 
Inches 
% Inch | % Inch | 144 Inch| 34 Inch | %%Inch} % Inch |} 4 Inch} 1 Inch 
ae fe fo Me Rata as ean ood cts: 5 hiss dinan @ ais, 6 ie] ocieie'e ore as |ocele bisve ace % 

eee ee Ane er Panera la kh Sveerc sw cre faint Os ele b siciesrie cv s| eee wee se 4% 
EE rs aad so ciaBi sic wae sala oe 3% crys Paw Se Axcis |e ob cess « % 
6,330 7,030 7,720 oo!” We) So ae Sy RR Oana as Ponca (oS Sa Se) (ean eae 34 
7,380 8,200 9,030 9.850 10,670 11,480 4D 1 FE a AN oe iK% 
8,440 9,380 | 10,310 | 11,250 12,190 13,130 14,060 15,000 1 

Bearing Values, in Pounds, for Different Thickness of Plate in Inches 
at 18,000 Pounds per Square Inch Diameter 
of Rivet, 
Inches 
% Inch | &% Inch | '%Inch| % Inch | % Inch | % Inch | '% Inch | 1 Inch 

ce 8 a RS sy ES Ge ees) en ga oe ape Sede ee) I Ry ee, eee % 

co oo Meee) Ate PO 3) Sole eae APES 2 a [SS ees borers % 
6.330 | 7,030 |... ef eee een e fence wee efor sree reefer eereeeclererecees 5% 
7,590 8,440 RAE RMD INS crc alee eo Purciam cide wind Civic ccsacdo'ele|n orsis-o «abe 34 
8,860 9,840 | 10,830 | 11,810 12,800 13,780 ROTO b a bd Asi tas ees K% 

10,120 11,250 12,370 | 13,500 14,630 15,750 16,880 18,000 1 
Bearing Values, in Pounds, for Different Thickness of Plate in Inches 
at 20,000 Pounds per Square Inch Diameter 
of Rivet, 
Inches 
%% Inch | % Inch | '4%Inch| % Inch | 4% Inch} % Inch | 44 Inch} 1 Inch 

SRS ee es a nie og a Wa n'a db: 6.0 Sau} el de weary Ponwiate sais Val ouleste aS wll Gro setesend oe % 

cope 2 CS SC RA ae pets fee oy |e tine ed [ates br) eee ee a oe % 
7,030 2 MS CRC EESY (aa Ret Ltrs See) Pies ORCS be rcalhs eee 5% 
8,440 St Tet pa Ruse a fl I lt Ge 2 MN MS EGR, TO DN or wtrs Et ae etn eae 34 
9,840 | 10,940 | 12,030 | 13,130 14,220 15,310 E02 al Bi eee eae K% 

11,250 | 12,500 | 13,750 | 15,000 | 16,250 17,500. 18,750 20,000 1 
Bearing Values, in Pounds, for Different Thickness of Plate in Inches ; 
at 22,000 Pounds per Square Inch Diameter 
of Rivet, 
Inches 
¥% Inch | &% Inch | '%%Inch| % Inch | 1% Inch | % Inch | 454 Inch | 1 Inch 
SEMIS (ox 'a'g:'e Pre a5.6 7s NB liv dF swiei sel elete ves adietdl ee aut 4 a be tates dee Pia Plein aca % 

Se re se, REM & hes lee Pete sa nce theta hit sco ances ot ba -Aev a colle mclctary OP ite vate tone % 
7,740 PEE SS eae Beaty sk Cun Am asia SRE aes. Pesaro ast bw SEL catos3 y aed s 5% 
eRe aati LA OR ob Re SOO bh Mone idiot vcs epic Th Ho nln fs da oie es alerale srecalaves A 

10,840 | 12,040 | 13,240 | 14,440 15,640 16,840 bE ot Li ae ieee i% 
12,380 | 13,750 | 15,130 | 16,500 17,880 19,250 20,630 22,000 1 


Bearing values given below Or to the left of the lower zigzag lines are less than single 


shear. 
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SHEARING AND BEARING VALUE OF RIVETS 


Bearing Values, in Kilograms, for Different Thickness of Plates at 
1200 Kilograms per Square Centimeter 
Thickness of Plate Diameter of Rivet 
3% Inch 4% Inch % Inch % Inch | % Inch 1 Inch 
9.5 13:7 15.9 19.1 22.2 25.4 
Inches | Millimeters|Millimeters Millimeters|Millimeters Millimeters|Millimeters Millimeters 
” tod 6.4 725 970 1210 1450 1695 1935 
56” 7.9 1210 1510 1815 2115 2420 
34” 9.5 1090 1450 1815 2175 2540 | 2905 
Aud 11.1 1695 }__2115 2540 2965 73385 
Ad 122 1935 2420 2905 3385 3870 
Ye" 14.3 2720 3265 3810 4355 
54” 15.9 3025 4235 4840 
11” 17.5 3990 4655 5325 
td 19.1 4355 5805 
134,” 20.6 5505 
1%" 22.2 5925 6775 
156” 23.8 6350 7260 
hag 25.4 7740 
Area of Rivet in Square 
Centimeters 0.7123 1.2664 1.9794 2.8503 3.8793 | 5.0671 
Single Shear at 600 Kil- 
ograms per Centimeter? 430 760 1190 1710 2330 3040 
Bearing Values, in Kil ms, for Different Thickness of Plates at 1500 
ilograms per Square Centimeters 
Thickness of Plate Diameter of Rivet 
%@ Inch 4% Inch 5% Inch 34 Inch % Inch 1 Inch 
9.5 12.7 15.9 19.1 22.2 25.4 . 
Inches_ | Millimeters|Millimeters Millimeters| M illimeters)Millimeters| Millimeters|M illimeters 
A” 6.4 905 1210 1510 1815 2115- 2420 
546” 7.9 1510 1890 2270 2645 3025 
34" 9.5 1360 1815 2270 2720 3175 | 3630 
Le” 11.1 2115 2645 3175 3705 
4” 12.7. 2420 ‘ 3630 4235 4840 
ve" 14.3 3400 4085 4765 5445 
54” 15.9 3780 5290 6050 
14” i 4990 5820 6655 
34" 19.1 5445 6 7260 
184" 20.6 6880 
%" 22.2 7410 8470 
154,” 23.8 7940 9075 
1” 25.4 9675 
Area of Rivet in Square 
Centimeters 0.7123 1.2664 be: 1.9794 2.8503 3.8793 5.0671 
Single Shear of 750 Kil- 
ograms per Centimeter? 535 950 1485 2140 2910 3800 


Bearing values gives below or to the left of the lower zigzag:lines are 
greater than double shear. Bearing values given between the ps 2 and lower 
zigzag lines are less than double shear and greater than single shear. 
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WEIGHT OF 100 STEEL RIVETS OR ROUND 
HEAD BOLTS WITHOUT NUTS 


IN POUNDS 
36 % % 34 % 1 14% 1% 
Length, | Inch Inch Inch Inch Inch Inch Inch Inch 
Inches | Diam- | Diam- | Diam- | Diam- | Diam- | Diam- | Diam- | Diam- 
eter eter eter eter eter eter eter eter 
1% 5.5 3:3] .228 29.3 43.9 66.6 93:3 | 127.0 
1% 6.3 14.2 24.1 32.4 | 48.2 72.1 | 100.0 | 136.0 
134 7.0 15.5 26.3 35.5 52.5 77.7 | 107.0 | 145.0 
2 7.9 16.9 28.5 38.7 56.7 83.3 | 114.0 | 153.0 
24% 8.7 18.3 30.7 41.8 61.0 88.8 | 121.0 | 162.0 
2% 9.4 19.7 32.8 44.9 65.2 94.4 | 128.0 | 171.0 
234 10.2 4A a 35.0 48.0 69.5 | 100.0 | 136.0 | 179.0 
3 11.0 22.5 by ee 51.1 73.7 | 105.0 | 143.0 | 188.0 
31% 11.7 23.9 39.3 54.3 78.0 | 111.0 | 150.0 | 197.0 
3% 12.6 25.3 41.5 57.4 82.3 | 116.0 | 157.0 | 205.0 
334 13.4 26.7 43.7 60.5 86.5 | 122.0 | 164.0 | 214.0 
4° 14.1 28.1 45.9 63.6 | 90.8 | 128.0 | 170.0 | 223.0 
4% 14.9 29.4 | 48.0 66.7 95.0 | 134.0 | 177.0 | 231.0 
4% 15:7 30.8 50.2 69.9 99.3 | 139.0 | 185.0 | 240.0 
434 16.5 32.2 52.4 73.0 | 104.0 | 145.0 | 192.0 | 249.0 
5 a7 .2 33.6 54.5 76.1 | 108.0 | 150.0 | 199.0 | 258.0 
54% 18.1 35.0 56.7 79.2 | 112.0 | 156.0 | 206.0 | 266.0 
5% 18.8 36.4 58.9 82.3 | 116.0 | 161.0 | 213.0 | 275.0 
534 19.6 37.8 61.1 85.5 | 120.0 | 166.0 | 220.0 | 284.0 
6 20.4 39.2 63.2 88.6 | 124.0 | 172.0 | 227.0 | 292.0 
6% 21.9 42.0 67.6 | 95.1 | 133.0 | 184.0 | 241.0 | 310.0 
7 23.5 44.7 71.9 | 101.0 | 142.0 | 195.0 | 255.0 | 327.0 
7% 25.1 47.5 76.1 | 108.0 | 150.0 | 206.0 | 269.0 | 345.0 
8 26.6 50.3 80.6 | 114.0 | 159.0 | 217.0 | 284.0 | 362.0 
8% 28.2 53.1 85.0 | 120.0 | 167.0 | 227.0 | 298.0 | 379.0 
9 29.8 55.9 89.3 | 126.0 | 176.0 | 239.0 | 312.0 | 397.0 
91% 31.3 58.7 93.7 | 133.0 | 185.0 | 250.0 | 325.0 | 414.0 
10 32.8 61.4 | 98.0 | 139.0 | 193.0 | 261.0 | 340.0 | 431.0 
10% 34.5 64.2 | 103.0 | 145.0 | 202.0 | 272.0 | 354.0 | 449.0 
ll 36.0 67.0 | 107.0 | 151.0 | 210.0 | 284.0 | 368.0 | 466.0 
11% 37.6 69.8 | 111.0 | 158.0 | 218.0 | 295.0 | 382.0 | 484.0 
as 39.2 72.5 | 115.0 | 164.0 | 227.0 | 306.0 | 396.0 | 501.0 
Heads 1.8 5.8 11.1 136°} ‘22.6 39.0 58.0 83.5 
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WEIGHT OF 100 BOLTS 
WITH SQUARE HEADS AND NUTS 


IN POUNDS 
Diameter of Bolts 
Length 
Head, | 46: | SQ 4-36 ch Retere ae 6 84 % 1 
ead, 8 4 
Inches faah Inch Inch Inch Inch Inch Inch Inch Inch 
1% 4.0 2.0 10.5 15:2 22.5 39.5 68.045 oo caus 4 eet, 
134 4.4 y Se t1.8 16.3 23.8 41.6 66.0016. sical ee eee 
2 4.8 8.0 12.0 17.4 25.2 43.8 69.0 109.0 163 
2% 5.2 8.5 12.8 18.5 26.5 45.8 72.0 5 169 
2% 5:5 9.0 13.5 19.6 27.8 48.0 75.0 117.5 174 
234 5.8 9.5 14.3 20.7 29.1 50.1 78.0 121.8 180 
6.3 10.0 15.0 21.8 30.5 52.3 81.0 126.0 185 
3% 7.0 11.0 16.5 24.0 a pm | 56.5 87.0 134.3 196 
4 7.8 12.0 18.0 26.2 35.8 60.8 93.1 142.5 207 
4% 8.5 13.0 19.5 28.4 38.4 65.0 99.1 151.0 218 
5 9.3 14.0 21.0 30.6 41.1 69.3 105.2 159.6 229 
5% 10.0 15.0 22.5 32.8 43.7 73:5 111.3 168.0 240 
6 10.8 16.0 24.0 35.0 46.4 77.8 117.3 176.6 251 
Ghei. 1, bao ile eatese 25.5 by fe 3 49.0 82.0 123.4 185.0 262 
(Re Ae aS es 27.0 39.4 517 86.3 129.4 193.7 273 
Co a A AS ep eto: 28.5 41.6 54.3 90.5 135.0 202.0 284 
Bi) i hwo en Bae ee 30.0 43.8 59.6 94.8 141.5 210.7 295 
et US SS aged ola G8 Ue Sees 48.2 64.9 103.3 153.6 227.8 317 
BO. *o) | Weetdvine sbetiewd tlio eu 52.6 70.2 111.8 165.7 244.8 339 
Ra <> yale. 6 Xow AS eee bare eee 57.0 7o.o 120.3 177.8 261.9 360 
| eee Perse Warnes bee Asay | 61.4 80.8 128.8 189.9 278.9 382 
2s VAS Sk Set libe >: Hee eee 91.4 145.8 214.1 313.0 426 
16: 0 b1K3 83 sect ae ol eae eee 102.0 162.8 238.3 347.1 470 
Rin) Tee Soy eho we oetele ad ik wae a a 112.6 179.5 262.6 381.2 514 
Ba OME ck a dee Pan tccin bed beatae Cares ae 123.2 206.5 286.8 415.3 558 
Per Inch 
Additional 1.4 2.1 3. 4.2 5:3 8.5 12:3 16.7 21.8 
WEIGHTS OF NUTS AND BOLT HEADS IN POUNDS 
Diameter of Bolt yl % % 6 “% | %& 
in Inches Inch || Inch | {nck | Ineh: }odmch ||) Rechte 
Weight of Hexagon Nut and 
TIGOG 605 240% vos Cees .021 . 036 . 064 .13 .26 .40 .68 
bi = nd of Square Nut and 
Sn a aiaM Rolo a Late le rete ie laive .024 .042 .070 .15 .29 47 re ii 
Diameter of Bolt 1 1% 1% 1% 2 2 3 
in Inches Inch Inch Inch Inch Inch cA. Inch 
Weekt of Hexagon Nutand| 1.01] 2.10] 4.26 6.89 9.24 | 17.3 27.2 
Weight of Square Nut and 
Sate cm els acre heates er aces 1.19 2.39 5.01 8.41 12.93 21.4 33.5 
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DECIMALS OF AN INCH 
FOR EACH 1-64th 
1-32ds | 1-64ths| Decimal | Fraction)| 1-32ds | 1-64ths| Decimal | Fraction 
1 .015625 33 .515625 
1 2 .03125 17 34 .53125 
3 .046875 35 .546875 
2 4 .0625 1-16 18 36 .9625 . | . 9-16 
5 .078125 37 .578125 
3 6 .09375 19 38 .59375 
7 .109375 39 .609375 
4 8 Py 1-8 20 40 .625 5-8 
9 140625 Al 640625 
5 10 .15625 21 42 .65625 
ll .171875 | 43 .671875 
6 12 .1875 3-16 22 44 .6875 11-16 
13 . 203125 45 .703125 
7 14 .21875 23 46 .71875 
15 234375 47 .734375 
8 16 25 1-4 24 48 75 3-4 
17 . 265625 49 765625 
9 18 . 28125 25 50 .78125 
19 . 296875 51 . 796875 
10 20 .3125 5-16 26 52 .8125 13-16 
21 .328125 53 .828125 
11 22 .34375 ZT 54 .84375 
23 .359375 55 .859375 
1 4 24 ate 3-8 28 56 .875 7-8 
25 .390625 57 . 890625 
13 26 40625 29 58 .90625 
27 .421875 59 .921875 
14 28 .4375 7-16 30 60 .9375 15-16 
29 .453125 61 .953125 
15 30 .46875 31 62 .96875 
31 .484375 ; 63 984375 
16 32 “5 1-2 32 64 | 1. 1 
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DECIMALS OF A FOOT 
FOR EACH 1-64th OF AN INCH 


0 1 2 3 4 5 6 7 8 9 10 ll 
Inch |} Inch | Inch | Inch | Inch | Inch | Inch | Inch | Inch | Inch | Inch | Inch | Inch 
0 0 0833 |.1667 |.2500 |.3333 |.4167 |.5000 |.5833 ||.6667 |.7500 |.8333 |.9167 
ly |.0013 |.0846 |.1680 |.2513 |.3346 |.4180 |.5013 |.5846 ||.6680 |.7513 |.8346 |.9180 
lm |.0026 |.0859 |.1693 |.2526 |.3359 |.4193 |.5026 |.5859 ||.6693 |.7526 |.8359 |.9193 
3% |.0039 |.0872 |.1706 |.2539 |.3372 |.4206 |.5039 |.5872 |.6706 |.7539 |.8372 |.9206 
lY~ |.0052 |.0885 |.1719 |.2552 |.3385 |.4219 |.5052 |.5885 ||.6719 |.7552 |.8385 |.9219 
54 |.0065 |.0898 |.1732 |.2565 3398 4232 |.5065 |.5898 |.6732 |.7565 |.8398 |.9232 
3@ |.0078 |.0911 |.1745 |.2578 |.3411 |.4245 |.5078 |.5911 ||.6745 |.7578 |.8411 |.9245 
1@, |.0091 |.0924 |.1758 |.2591 |.3424 |.4258 |.5091 |.5924 ||.6758 |.7591 |.8424 |.9258 
¥y% |.0104 |.0937 |.1771 |.2604 |.3437 |.4271 |.5104 |.5937 ||.6771 |.7604 |.8437 |.9271 
y 0117 |.0951 |.1784 |.2617 |.3451 |.4284 |.5117 |.5951 ||.6784 |.7617 |.8451 |.9284 
54 1.0130 |.0964 |.1797 |.2630 |.3464 |.4297 |.5130 |.5964 ||.6797 |.7630 |.8464 |.9297 
114, |}.0143 |.0977 |.1810 |.2643 |.3477 |.4310 |.5143 |.5977 ||.6810 |.7643 |.8477 |.9310 
3% |.0156 |.0990 |.1823 |.2656 |.3490 |.4323 |.5156 |.5990 ||.6823 |.7656 |.8490 |.9323 
184 |.0169 |.1003 |.1836 |.2669 |.3503 |.4336 |.5169 |.6003 |.6836 |.7669 |.8503 |.9336 
1% |.0182 |.1016 |.1849 |. 2682 |.3516 |.4349 |.5182 |.6016 ||.6849 |.7682 |.8516 |.9349 
15¢,1.0195 |.1029 |.1862 |.2695 |.3529 |.4362 |.5195 |.6029 ||.6862 |.7695 |.8529 |.9362 
YY |.0208 |.1042 |.1875 |.2708 |.3542 |.4375 |.5208 |.6042 |.6875 |.7708 |.8542 |.9375 
174 |.0221 |.1055 |.1888 |.2721 |.3555 |.4388 |.5221 |.6055 ||.6888 |.7721 |.8555 |.9388 
% |.0234 |.1068 |.1901 |.2734 |.3568 |.4401 |.5234 |.6068 ||.6901 |.7734 |.8568 |.9401 
194, |.0247 |.1081 |.1914 |.2747 |.3581 |.4414 |.5247 |.6081 ||.6914 |.7747 |.8581 |.9414 
5% |.0260 1094 1927 |.2760 |.3594 |.4427 |.5260 |.6094 ||.6927 |.7760 |.8594 |.9427 
214, |.0273 |.1107 |.1940 |.2773 |.3607 |.4440 |.5273 |.6107 ||.6940 |.7773 |.8607 |.9440 
116 |.0286 |.1120 |.1953 |.2786 |.3620 |.4453 |.5286 |.6120 ||.6953 |.7786 |.8620 |.9453 
234, 1.0299 |.1133 |.1966 |.2799 |.3633 |.4466 |.5299 |.6133 ||.6966 |.7799 |.8633 |.9466 
3% |.0312 |.1146 |.1979 |.2812 |.3646 |.4479 |.5312 |.6146 ||.6979 |.7812 |.8646 |.9479 
254, |.0326 |.1159 |.1992 |.2826 |.3659 |.4492 |.5326 |.6159 ||.6992 |.7826 |.8659 |.9492 
13 |.0339 |.1172 |.2005 |.2839 |.3672 |.4505 |.5339 |.6172 ||.7005 |.7839 |.8672 |.9505 
274, |.0352 |.1185 |.2018 |.2852 |.3685 |.4518 |.5352 |.6185 ||.7018 |.7852 |.8685 |.9518 
Y~ |.0365 |.1198 |.2031 |.2865 |.?698 |.4531 |.5365 |.6198 ||.7031 |.7865 |.8698 |.9531 
296, 1.0378 |.1211 |.2044 |.2878 |.3711 |.4544 |.5378 |.6211 ||.7044 |.7878 |.8711 |.9544 
154 1.0391 |.1224 |.2057 |.2891 |.3724 |.4557 |.5391 |.6224 ||.7057 |.7891 |.8724 |.9557 
314, |.0404 |.1237 |.2070 |.2904 |.3737 |.4570 |.5404 |.6237 ||.7070 |.7904 |.8737 |.9570 
¥% |.0417 |.1250 |.2083 |.2917 |.3750 |.4583 |.5417 |.6250 ||.7083 |.7917 |.8750 |.9583 
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DECIMALS OF A FOOT 
FOR EACH 1-64th OF AN INCH 


10 
Inch 


11 
Inch 


.8750 


.8763 
.8776 
. 8789 
. 8802 


.8815 
. 8828 
. 8841 
. 8854 


. 8867 
. 8880 
.8893 
.8906 


.8919 
.8932 
.8945 
.8958 


.8971 
.8984 
.8997 
.9010 


-9023 
-9036 
.9049 
.9062 


.9076 
9089 
.9102 
9115 


-9128 
.9141 
.9154 


.9583 


.9596 
.9609 
-9622 
-9635 


.9648 
.9661 
-9674 
. 9688 


-9701 
.9714 
.9727 
-9740 


.9753 
. 9766 
.9779 
. 9792 


.9805 
.9818 
.9831 
9844 


.9857 
. 9870 
. 9883 
.9896 


.9909 
.9922 
.9935 
. 9948 


.9961 
.9974 
. 9987 
1.0000 
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FORMULAS AND CONSTANTS 


FOR THE CONVERSION OF THE PROPERTIES OF BETHLEHEM ~ 
AND STANDARD STRUCTURAL SHAPES FROM INCHES , 
TO MILLIMETERS AND VICE-VERSA 


I = Moment of inertia in inches* 


Eh aaspcig wae stad BGs dren edd 

&. oment d’inertie (French).......... : > 

a Momento d’inerzia (Italian)......... in Mm.‘ « 
Momento de inercia (Spanish)...... . 


T = 416235 x I 
I = 0.000,002,402,5 x T 
S = Section modulus in inches* 


. | Moment de estan eins biea oo 
oment de resistance (French)... .. . : 
Ww Momento resistente (Italian)....... in Mm. 
(Momento resistente (Spanish)....... 


W = 16387XS 
S = 0.000,061,023 X W 


CONSOLIDATED STEEL CORPORATION 
165 Broadway, New York, U.S. A. 


Cable Address: ‘““CONSTECO, New York” 


Codes: Consolidated Steel Corporation, Western Union, A B C 
Fifth Edition Improved, Scott’s Tenth Edition, 
Bentley’s Complete Phrase, Lieber’s. 


SOLE EXPORTER OF THE COMMERCIAL PRODUCTS OF 


Bethlehem Steel Company 
Brier Hill Steel Company 
Cambria Steel Company 
Lackawanna Steel Company 
Lukens Steel Company 
Midvale Steel & Ordnance Company 
Republic Iron & Steel Company 
Sharon Steel Hoop Company 
Trumbull Steel Company 
Whitaker-Glessner Company 
Youngstown Sheet & Tube Company 


CONSTECD 


BRANCH OFFICES AND AGENCIES 
Barcelona; Bogota; Buenos Aires; Calcutta; Christiania; Copenhagen; Havana; Johannes- 
burg; Lima; London; Managua; Mexico City; Milan; Montreal; New Orleans; Rio de Janeiro;. 
San Francisco; Santiago; Seattle; Shanghai; St. John’s; Sydney; Toronto; Valparaiso;. 


Wellington. 


We invite and will give prompt attention to inquiries for all 
forms of iron and steel products, including the following: 


Agricultural Steel, such as Plow 


Discs, Harrow Discs, Drag Teeth, 
Cultivator Teeth, Rake Teeth, 
etc. 

Alloy Steels. 

Anchors and Anchor Chains. 
es. 

Bands. 

Bars—Steel, Muck, Concrete Re- 


inforcing, Iron, Refined Iron. 
Billets. 


Blooms. 


Boiler Heads, Fronts, Flue Holes, 
Hand Holes, Man Holes, Tube 
Holes, Fittings, and Braces. 


Boiler Tubes, Welded Steel and 
Charcoal. 


Bolts and Nuts. 


Boring, Drilling and Milling Machines, 
Horizontal. 


Bridges. 
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Cars—Freight, Passenger, Tank, etc. 

Castings—lIron, Brass, and Steel. 

Circular Sections, Forged and Rolled, 
such as Gear Blanks, Pipe Flanges, 
Crane Track Wheels, and Indus- 
trial Wheels of all kinds. 

Conduit, Rigid and Flexible Elec- 
trical. 

Crossings for Steam and Electric 
Railroads. 

Fabricated Structural Material. 

Forgings—Forged Shafts for sugar 
mills, steamships, etc., and Mis- 
cellaneous Forgings. 

Frogs for Steam and Electric Rail- 
roads. 

Gas Engines, 800 h. p. and over. 

Gas Strips. 

Hoops. 

Hot and Cold Rolled Strip Steel. 

Ingot Molds. 

Ingots. 

Machine Tools. 

Machinery — special machinery de- 
signed to Se 2) 

Nails, Wire. 

Ore Crushing Parts—Roll Shells, 
Ring Dies, Roller Tires, Stam 
Shoes and Dies, Stamp Mi 
Parts, Crusher Balls. 

Pig Iron. 

Piling—‘‘Consteco” Steel Sheet. 

Pipe—English Gas and Steam, Amer- 
ican Standard Weight, Extra and 
Double Extra Strong, Black and 
Galvanized Line Pipe, and Drive 
Pipe. 

Planers, Detrick and Harvey. 

Plates—Tank, Hull, Flange, Boiler, 
Marine Boiler and Fire Box 
Quality. 


Pole Line Material. 

Presses, Hydraulic, complete. 

Pumps and Pumping Engines. 

Rails—Light, Heavy, Tram or Girder, 
etc., and Accessories. 

Railway Shop Machinery. 

Rivets. 

Rolling Mill Machinery and Equip- 
ment. 

Roofing. 

Screws, Wood. , 

Shafting, Cold Rolled and Cold 
Drawn. ‘ 

Shapes, Standard Structural and 
Bethlehem. 

Sheet Bars. 

Sheets—Plain, Galvanized, Flat and 
Corrugated, Blue Annealed. 

Shipyard Machinery. 

Sidings. 

Skelp. 

Slabs. 

Spikes. 

Staybolt Iron. 

Switches for Steam and Electric Rail- 
roads. 

Terne Plate. 

Tin Mill Products. 

Tin Plate. 

Tires. 

Tool Steel. 

Turnbuckles. 

Washers. 


“Wheels—Rolled Steel, Steel Tired. 


Wire Products—Plain Wire, Gal- 
vanized Wire of various grades, 
Annealed Wire, Bright Hard Wire, 
Bright Soft Wire, Nails, Fencing, 
and Barbed Wire. 

Wire Rods. 


As our Member Companies’ annual ingot producing capacity is in excess of 
12,000,000 tons, we are in a position to handle the largest requirements as well 
as to give our customers fair prices, quick service, and dependable attention 


to every detail. 


Inquiries should include exact specifications, giving quantities desired, par- 
ticulars as to size, weight, packing, country of destination, etc., and purposes 


for which the materials are required. 


Dreltlng | 
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SE SESE Ce a i eee eae er ee RP od arn, Og ae Ps Si ee 156 
re eR rr ore ae ne Ue hae hol: ae 28; 40 
Distance c. to c., for Equal Radii of Gyration. . ......... es tah se 38; 50 
Moments of Resistance for, in Foot-Pounds. . .......4..4.4.448.+8+8+: 34 
Moments of Resistance for, in Kilogram-Meters ...........44.-. ae: 46 
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For Conversion of Properties of Shapes to Metric System and Vice-Versa . ... . 180 
Grillage Beams, Notes on Calculation of . .........6 24282 es seces 165-166 
Rivet.Holes, Reduction of Area foro. <5 hs) Ae Does Be See 171 
Rivet Spacing for Bethlehem I-Beams and Girders ...........4.4.-. 154-156 
Rivets, Shearing and Bearing Values: for). 64. 4.4 4 Se ee ee eee 172-174 
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Weights of H-Column Sections . . . . . . +. ++ + 2s s+ se + + «+ 52-59; 6OGem 
Weights of Rivets). .0 6.0545 5 he ke Bc Je eae Se et ee ee 175° 
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